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DATA SUMMARY REPORT j
SAMPLES COLLECTED THOUGH DECEMBER 2000 FEBRUARY 13,2001

1 SCOPE AND ORGANIZATION
ii

Working in cooperation with the Environmental Protection Agency ("EPA") and Utah Department

of Environmental Quality ("TJDEQ"), UPRR performed a variety of investigation activities at the

Ogden Kailyard in 2000. These activities were conducted within a framework of an Administrative

Order on Consent ("AOC") under CERCLA between EPA and UPRR. The scope of work for this
i

effort is described in four documents, which were developed pursuant to the AOC: ;

• Phase II Remedial Investigation and Feasibility Study Work Plan; Safety-Kleen

Consulting ("SKC"), February 2000. j

• Phase H RI Field Sampling Plan. SKC, February 2000. !

• Quality Assurance Project Plan. SKC, February 2000. |

• Final RI/FS Work Plan Addendum 2, AOI-33, 21st Street Pond; The Forrester

Group, November 13, 2000. •
i
i

Validated data for all Phase n RI samples collected through July, 2000 were summarized and

submitted to EPA and UDEQ on December 19, 2000. This report presents summaries bf validated

data for all groundwater, soil, surface water, and sediment samples collected during Phase n RI

investigations at the UPRR Ogden Railyard between August 1 and December 31, 2000. Elements

included in this report include: j
i

• One figure documenting Phase II RI sample locations (Ogden River) not included

in the December 19, 2000 submittal. i

• Summary tables of Phase II RI laboratory analytical data. :

• QC Summary Report for Phase II RI samples collected through December 2000,

prepared by Diane Short & Associates.

The remainder of this section identifies each element in further detail.
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DATA SUMMARY REPORT j
SAMPLES COLLECTED THOUGH DECEMBER 2000 FEBRUARY 13,2001

i

1.1 FIGURES j

Appendix A contains one figure which documents locations of the Ogden River surface water and

sediment samples included in this report ("ORSD" series samples). Locations of all other samples

included in this report were provided the December 19, 2000 submittal.

1.2 ANALYTICAL DATA SUMMARY TABLES j
)
!

Appendix B contains complete summaries of validated analytical data for groundwater,. soil, surface

water, and sediment samples

data summaries are included:

water, and sediment samples collected for the Phase II RI through December 2000. Four types of
i

Summaries of samples collected and analyses performed (Tables 1 through 4).

These tables summarize sample location, collection date, and analyses performed.
i

Separate tables are provided for groundwater, soil, surface water, and sediment.

Samples are sorted by Area of Interest, location name, and sample collection date.
t
!

Complete analytical data summaries (Tables 5 through 8). These tables present

all validated analytical data collected from August through December 2000. Separate

tables are provided for groundwater, soil, surface water, and sediment. Results are

sorted by Area of Interest and location name.
i

Summaries of detections above screening criteria (Tables 9 and 10). These
i

tables summarize detections above the project-specific screening criteria developed

by EPA and documented in Table 2 of the Phase n Remedial Investigation and

Feasibility Study Work Plan (SKC, February 2000). Separate tables are provided for

soil and groundwater. The tables present results for all parameters that exceeded

screening levels at some location at the site. Results are sorted by Area of Interest

and location name. Detections exceeding screening levels are shown in bold font.

Summaries of "nondetects" with method detection limits above screening

levels (Tables 11 and 12). These tables summarize parameters that were not

detected ("nondetects") at method detection limits greater than the project-specific

screening criteria. The tables present DETECTION LIMITS for parameters where

nondetects exceeded screening levels at some location at the site. I
i

Separate tables are provided for groundwater and soil. Only samples where at 'least

one nondetect is at a method detection limit greater than the screening value are

1-2



DATA SUMMARY REPORT i
SAMPLES COLLECTED THOUGH DECEMBER 2000 FEBRUARY 13,2001

presented. Nondetects with reporting limits exceeding screening levels are shown in

bold font. Results are sorted by Area of Interest and location name. i

1.3 QC SUMMARY REPORT

Appendix C presents the QC Summary Report prepared for samples collected through December

2000 by Diane Short & Associates ("DSA").
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Table 1
Summary of Samples Collected and Analyses Performed, Groundwater

UPRR Ogden Railyard, Phase II Rl, September - December 2000
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9/25/2000
9/25/2000
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Table 1
Summary of Samples Collected and Analyses Performed, Groundwater

UPRR Ogden Railyard, Phase II Rl, September - December 2000

^^$J5f9$§8^^

30
30
30
30
32
32
32
32
32
33
33
33
33
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
35
35
35
35
35
35
36
36

30-MW4
30-MW6D

30-MW6D DUP
30-MW7
32-MW1
32-MW1
32-MW1

32-MW14
32-MW14 DUP

33-MW2FP
33-MW4FP
33-MW5FP
33-MW6FP
34-B1W1
34-B2W2
34-MW1
34-MW1
34-MW2
34-MW3
34-MW3

34-MW3D
34-MW3D
34-MW4
34-MW4

34-MW7D
34-MW7D
34-MW8
34-MW8
34-MW9
34-MW9

34-OB-12
34-OB-13
34-OB-16
34-OB-16
34-OB-17

34-SP-MW-02
34-SP-MW-03

34-ST1
34-ST2
34-ST3
35-MW1
35-MW1

35-MW1 DUP
35-MW2
35-MW2
35-MW2
36-MW1
36-MW1

9/25/2000
9/25/2000
9/25/2000
9/24/2000
7/10/2000
9/20/2000
9/22/2000
9/20/2000
9/20/2000
11/2/2000
11/2/2000
11/2/2000
11/2/2000
9/27/2000
9/27/2000
9/21/2000
9/26/2000
9/27/2000
9/23/2000
9/26/2000
9/23/2000
9/26/2000
9/22/2000
9/26/2000
7/12/2000
9/24/2000
7/11/2000
9/24/2000
7/10/2000
9/24/2000
9/24/2000
9/27/2000
9/23/2000
9/26/2000
9/26/2000
9/27/2000
9/23/2000
9/24/2000
9/24/2000
9/24/2000
7/10/2000
9/20/2000
9/20/2000
7/12/2000
9/20/2000
9/26/2000
9/20/2000
9/26/2000

X
X
X
X
X
X
X
X
X

X
X
X

X
X

X

X

X
X
X
X
X
X
X
X
X

X
X
X

X
X
X
X
X

X

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X

X
X
X
X
X

X
X
X
X
X

X
X
X
X
X
X
X
X
X
X

X
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X
X
X

X
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X

X

\
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X
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Table 1 :
Summary of Samples Collected and Analyses Performed, Groundwater

UPRR Ogden Railyard, Phase II Rl, September - December 2000

J r̂efrofclnter&st̂ Sx^piiil̂ ^ *;MEmî M$ĝ <: SVO<^/ f B^HtVPGp P£B'

36
36
36
36
36
37
37
37
37
37
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38

SPRR5
SPRR5
SPRR5
SPRR5

METAL
MNA
TPH
SVOC
VOC
PCB

36-MW2
36-MW4
36-MW5
36-MW6
36-MW7
37-MW1
37-MW2
37-MW3
37-MW4
37-MW4

38-MW10
38-MW12
38-MW12
38-MW12
38-MW2
38-MW2
38-MW3
38-MW4
38-MW4
38-MW5
38-MW7
38-MW8

38-MW8 DUP
38-MW9
38-MW9

SPRR5-MW1
SPRR5-MW2
SPRR5-MW3

SPRR5-MW3 DUP

9/22/2000
9/22/2000
9/22/2000
9/22/2000
9/27/2000
9/20/2000
9/20/2000
9/20/2000
9/19/2000
9/26/2000
9/20/2000
7/11/2000
9/20/2000
9/26/2000
9/20/2000
9/26/2000
9/23/2000
9/21/2000
9/26/2000
9/20/2000
9/20/2000
9/20/2000
9/20/2000
9/20/2000
9/26/2000
9/22/2000
9/23/2000
9/22/2000
9/22/2000

X
X
X
X
X

X
X
X

X

X
X

X
X
X
X
X

SW-846 Methods 6010B/7470A, as appropriate

\

X
X
X
X
X

X
X

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X

X
X

X
X
X
X
X

X
X
X
X
X

X

X

X

X
X

X
X
X
X
X

I

| X
; x
! X

: x
I
I

Monitored Natural Attenuation Parameters, per Phase II Rl Field Sampling Plan
SW-846 Method 801 5 MOD
SW-846 Method 8270C
SW-846 Method 8260B
SW-846 Method 8270 SIM

I

I
I

I
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Table 2 !
Summary of Samples Collected and Analyses Performed, Soil

UPRR Ogden Railyard, Phase II Rl, September - December 2000

',l*)̂ Mn'̂ *£m^̂ ^
13
33
33
33
34
34
34
34

PCB
SVOC
VOC
BTEX
TPH

13-MW16A
33-MP2

33-MW2FP
33-MW6FP

34-SLUDGE-M
34-SLUDGE-S

34-TPPCB1
34-TPPCB2

14.5-15.5
14-16
18-19
16-17
.0-0
0-0
0-0
0-0

SW-846 Method 8082
SW-846 Method 8270C
SW-846 Method 8260B
SW-846 Method 8021 B
SW-846 Method 801 5B

10/26/2000
10/20/2000
10/24/2000
10/20/2000
10/11/2000
10/11/2000
11/2/2000
11/2/2000

X
X
X

X
X

X
X
X
X
X

X
X
X

x :
I
I

I

I

i

I

I

1

\

1
i

1
1
1

X
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Table 3 i
Summary of Samples Collected and Analyses Performed, Surface-water

UPRR Ogden Railyard, Phase II Rl, September - December 2000

$$BS®8^tifcr%&$$^
33
33
33
33
OR
OR
OR
OR

SVOC
VOC
PCB

33-PW1
33-PW2
33-PW3
33-PW4
ORSW-2
ORSW-5
ORSW-9

ORSW-9 DUP

11/2/2000
11/2/2000
11/2/2000
11/2/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000

SW-846 Method 8270C
SW-846 Method 8260B
SW-846 Method 8270 SIM

X
X
X
X
X
X
X
X

X
X
X
X

X
X
X
X
X
X
X
X
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Table 4 |
Summary of Samples Collected and Analyses Performed, Sediment

UPRR Ogden Railyard, Phase II Rl, September - December 2000

•^^Qa^^^^i^^^q^-j^^D^eA:, yP^B^S^S^^Vjg^ ;̂ ̂ JPlifti;
33
33
33
33
33
33
33
33
33
33
33
33
33
33
33
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR
OR

SVOC
PCB
VOC
TOC

33-PWS1
33-PWS2
33-PWS3
33-PWS4
33-PWS5

PB-1
PB-2
PB-3
PB-4

PB-10
PB-11
PB-1 2
PB-14
PB-1 5
PB-1 6

ORSD-1
ORSD-10
ORSD-1 1
ORSD-1 2
ORSD-1 3
ORSD-1 4
ORSD-2
ORSD-3
ORSD-4
ORSD-5
ORSD-6
ORSD-7

ORSD-7 DUP
ORSD-8
ORSD-9

11/2/2000
11/2/2000
11/2/2000
11/2/2000
11/2/2000
11/28/2000
11/28/2000
11/28/2000
11/28/2000
11/29/2000
11/29/2000
11/30/2000
11/30/2000
11/29/2000
11/30/2000
10/4/2000
10/5/2000
10/5/2000
10/5/2000
10/5/2000
10/5/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000
10/4/2000

SW-846 Method 8270C
SW-846 Method 8082
SW-846 Method 8260B
SW-846 Method 9060

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

*

!

X
X
X
X
X
X
X
X
X
X

I

I

!
!

I

X
X
Xi
X 1

X ;
x ;
x ,
X
X i
X 1

1

i

!
1

i
i

1

1
1

1

1
1

1

i
1
1

J
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Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName . tv r
Arsenic
Barium
Cadmium
Calcium (Ca)
Chromium
Lead
Magnesium (Mg)
Manganese (Mn)
Mercury
Mercury (Hq)
Potassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (SO4)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .. ..
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

12
12-MW1

9.2 J
590

0.17 J
NA

0.42 J
1.2 J
NA
NA
NA

0.023 J
NA
4.2

2.8 J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2J
<2
<2
<2
<2
<1
<10
<2
<2
0.5
<2
<2
<2

_.-<2 -
<2
<2
<2
<2
<2
<2

12
12-MW2D

5.2
272
<5
NA

< 10
< 10
NA
NA
NA

0.023 J
NA
<40
<10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

_ < 2- -
<2
<2
<2
<2
<2
<2

12
12-MW3

5.2
323
<5
NA

< 10
<10
NA
NA
NA

0.023 J
NA
<40
<10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2 j
<2
<2
<2
<2
<2
< 2 - -
<2
<2
<2
<2
<2
<2

13
13-MW1.

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.8
<2
NA
<2

—<-2-
<2
<2
<2
<2
NA
NA

: 13. •
,,13-MW17

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.6
<2
NA
<2
<2~ -
<2
<2
<2
<2
NA
NA

-:•' . 13'. ,. '
:13-MW18

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.6
<2
NA
<2

— -< 2~ '
<2
<2
<2
<2
NA
NA

: • • . - • -• '13 ' . . - . -
.13-MW18 DUP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.7
<2
NA
<2
<2
<2
<2
<2
<2
NA
NA

:•'• 13
13-MW2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
NA
<2
<2
<2
<2
<2
<2
NA
NA

> 18
18-MWt

3.8
84.6
0.17
NA
1.5
1.2
NA
NA

<0.5
0.023 J

NA
2.1
3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2J
< 2 J
<2J
<2
<2
<1
<10
<2

<2R
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

19
19-MW10

4.4
462
0.16
NA

0.58
1.1
NA
NA

<0.5
0.023

NA
3.9
2.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2J
<2J
<2J
<2
<2
<1
<10
2J

< 2 R
0.7
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

1 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

• • -.• .• - . .- ,- -
ParameterName
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
:luoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno{1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Dhenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dibromo-3-chloroprapane (DBCP]
1,2-Dibromoethane (EDB)
1 ,2-Dichloroethane
1,2-Dichloropropane
1,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4=Methylr2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

- - ug/L
_ug/L

ug/L
ug/L
ug/L
ug/L
ug/L

12
12-MW1

1
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2 J
<2
<2
<2
<2
0.2
<2
<2
NA

<1 J
<1J

1
<1J
<1J
<1 J
<1J
<1J
<1J
< 1 J

<50R
< 2 J
< 3 J
< 1 J
<2J
<2J
< 2 J
< 3 R
< 1 J
< 1 J
<1J

12 *.
12-MW2D

<2
<2
<6
< 2
1

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
3

<2
<2
<2
NA
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1

<50R
<2

< 3 R
< 1
<^2
<2
<2

< 3 R
< 1
< 1
< 1

•• :-<v12>;«St
12-MW3

<2
<2
<6
<2
1

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
3

<2
<2
<2
NA
<1
<1
< 1
<1
< 1
<1
< 1
<1
<1
< 1

<50R
<2

< 3 R
<1

-<-2-
<2
<2

< 3 R
<1
<1
<1

!.;;"*i3:agfc
vObMWte

NA
NA
NA
<2
NA
NA
<2
NA
<2
<2
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

fv:..:i3'".

i13.-MW17,
NA
NA
NA
<2
NA
NA
<2
NA
<2
0.5
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

— NA —
NA
NA
NA
NA
NA
NA

' • • - M 3 - - -.
islS-MWIS,,,

NA
NA
NA
<2
NA
NA
<2
NA
<2
<2
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

" - NA"
NA
NA
NA
NA
NA
NA

; 13
^13-MW18DUP

NA
NA
NA
<2
NA
NA
<2
NA
<2
<2
NA
NA
NA
<2
NA
0.2
NA
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA J
NA
NA
NA
NA
NA
NA
NA

' "NA
NA
NA
NA
NA
NA
NA

13
13-MW2,

NA
NA
NA
<2
NA
NA
<2
NA
<2
<2
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

18
, 18rMW1

7
<2
<6
<2
0.8
<2
<2
0.09
<2
<2
<2
<2
<2
<2
<2
0.3
<2
<2
<2
<2
<2
<2
<2
NA
26
<1
< 1
1

< 1
<3

<1 R
< 1
<2
<1

<50R
<5
<3
<5
<5
<5
<5

<3R
<5
<1
< 1

. •• 19
.19-MW.1D

0.3 J
<2
<6
<2
<2
<2
<2
<2
<2
0.8
<2
<2
<2
<2
<,2

<2R
<2
<2
<2
<2
0.2
<2
<2

<250
< 1
<1
< 1
<1
< 1
<3
< 1
< 1
<2
<1

<50R
<5
<3
<5
<5
<5
<5

< 3 R
<5
< 1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

2 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName ..
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene (total)
Xylenes (Total)
Aroclor 1016
Aroclor 1260

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L

12
12-MW1

< 1 J
<1 J
< 1 J
<1 J
<1 J
NA

< 1 J
< 1 J
<1 J
< 1 J
< 1 J
< 1 J
< 1 J
< 1 J

< 10 R
<2J
< 1 J
< 1 J
<1J
< 1 J
<1J
<1J
< U
<1 J
<1 J
NA

<1J
NA
NA

12
12-MW2O

< 1
< 1
< 1
< 1
< 1
NA
< 1
< 1
<1
< 1
< 1
< 1
< 1
< 1

< 10R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
NA
< 1
NA
NA

12
12-MW3

< 1
<1
< 1
< 1
<1
NA
< 1
< 1
<1
< 1
< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
NA
< 1
NA
NA

13
13-MW1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

13
13-MW17U

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

.13
13-MW18

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

•"• 13 ~
,13-MW18DUP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

13
13-MW2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

18
18-MW1

<1
<1
< 1 -
< 1

L_ <1

< 1
< 1

<1

<1
< 1

<1
< 1

<1
< 1

<10R
<2
<1
< 1
<1
<1
< 1
<1
<1
< 1
< 1
<3
<1
NA
NA

19
19-MW1D

< 1
< 1
< 1
<1

L <1

< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
< 1

<10R
<2
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
<3
< 1
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

3 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

>arameterName
Arsenic
3arium

Cadmium
Calcium (Ca)
Chromium
Lead
Magnesium (Mq)
Manganese (Mn)
Mercury
Mercury (Hg)
'otassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (SO4)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene —
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

AOI
; .Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
us/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

19
19-MW1D DUP

4.4
433
0.16
NA

<10
1.1
NA
NA
NA

0.023
NA
4.4
2.5
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
< 10
<2
<2
0.8
<2
<2
0.1
<2 - -
<2
<2
<2
<2
<2
<2

20
20-MW1

4.4
173
0.16
NA

0.32
1.1
NA
NA
NA

0.023
NA
4

1.8
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

_-<-2 —
<2
<2
<2
<2
<2
<2

20
20TMW2:

2.8
382
0.17
NA

0.42
1.2 J
NA
NA
NA

0.023
NA

2.1 J
2.1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
0.9
0.3
<2
<2
< 1
<10
0.7
<2
2

<2
<2
<2

-- <2—
<2
<2
<2
<2
<2
<2

'..-.• 20 ••-'•
;20-MW3D'

4.4
226
0.16
NA
0.32
1.1
NA
NA
NA

0.023
NA
3.7
2.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

' NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

21
>21-MVyi

1.8
126
0.17
NA
0.9
1.2
NA
NA
NA

0.035
NA
4.7
3.1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 J
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

- - •<2 " -
<2
<2
<2
<2
<2
<2

V 21
21.-MW2^

4
171
0.41
NA

0.74
1.2
NA
NA
NA

0.023
NA
4.5
2.8
NA
NA
NA
NA
NA
NA
NA
NA
NA _,
NA
NA
NA

<2J
<2
<2
<2
<2
< 1
<10

6
<2
4

<2
<2
0.3

~<2
<2
<2
<2
<2
<2
<2

. 2 1
21-MW3:

1.8
336
0.17
NA

0.69
1.2
NA
NA
NA

0.023
NA
2.2
3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 J
<2
<2
<2
<2
< 1
<10
19
<2
3

<2
<2
<2

" <2
<2
<2
<2
<2
<2
<2

22A
. 22A-MW1

3.8
330
0.17

132000
0.87
1.2 J

33100
852
NA

0.023
12200J

2.1 J
1.7

122000
607
187
NA

< 3 J
< 5 J
< 2 J
<0.15
16.9
NA

25.6
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

22A
22A-MW2

<20
301
0.17
NA

0.62
1.2
NA
NA
NA

0.64 J
NA
3

1.8
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2J
< 2 J
<2J
< 2 J
< 2 J
<1 J
<10J
< 2 J
< 2 J
1 J

<2J
< 2 J
< 2 J
< 2 J
<2J
< 2 J
<2J
< 2 J
<2J
< 2 J

22A
22A.MW3

<20
339
0.17
NA

0.42
1.2
NA
NA
NA

0.023 R
NA
3.5
2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
< 2 R
< 2 R
< 2 R
<2R
<1 R
3R

< 2 R
<2R
2J

<2R
< 2 R
<2 R
< 2 R
<2R
< 2 R
<2R
<2.R
<2R
< 2 R

" 22A
22A-MW4

1.8
458
0.17

153000
0.66
1.2

46200
1090
NA

0.023 J
9280
2.4
3.2

66900
615
172
NA
<3
<5
<2

<0.15
12.8
NA

<0.4
NA
<2
<2
<2
<2
<2
<1
<10
<2
<2
2

<2
<2
<2 __
<2
<2
<2
<2
<2
<2
<2

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

4 of 27
J = Estimated value

R = Rejected



raws
Groundwater Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000
• ' . , . . " • . ' -•-'- •'

•arameterName . : ' " ,
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
)i-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
rluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
ndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropjppane (DBCP;
1 ,2-Dibromoethane (EDB)
1 ,2-Dichloroethane
1 ,2-Dichloropropane
1,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

19
19-MW1DDUP

0.4 J
0.2
<6
<2
<2
<2
<2
<2
< 2
1

< 2
< 2
<2
< 2
<2
<2
<2
<2
<2
<2
0.2
<2
< 2
NA
< 1
< 1
< 1
< 1
< 1-
<1
< 1
< 1
< 1
< 1

<50R
<2
<3
< 1
<:2 _ __
<2
<2

<3 R
< 1
< 1
< 1

20 ,
20-MW1

0.4 J
<2
<6
<2
<2
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
< 1
< 1
<1
< 1
<1
< 1
<1

<50R
<2
<3
< 1

_. _ < 2 . —
14J
<2

<3 R
< 1
< 1
< 1

. 20
20-MW2.

0.2
<2
<6
<2
<2
<2
<2
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
0.2

0.2 J
0.05
NA
< 1
< 1
< 1
< 1
< 1
< 1

< 1 R
<1
< 1
<1

<50R
<2
<3
< 1
< 2 —
<2
<2

< 3 R
< 1
0.6
< 1

20
20.-MW3D

<2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
<1

<50R
<2
<3
< 1

- <2
<2
<2

<3R
< 1
< 1
< 1

-21
..21-MW1

<2
<2

0.09
<2
<2
<2
<2
<2

0.05
<2
<2
<2
<2
<2
<2

< 2 J
<2
<2
<2
<2
<2
<2

0.07
NA
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
<1
<1

<50R
<2

<3R
< 1

- -<2 -
<2
<2

<3R
< 1
< 1
< 1

21
21-MW2

<2
<2
1

<2
<2
<2
<2
<2
0.5
10
<2
<2
<2
<2
<2

<2J
<2
<2
<2
<2
3

<2
3

NA
< 1
< 1
< 1
< 1
1

< 1
<1 R
<1
< 1
<1

<50R
<2
<3
< 1

— <2

<2R
<2

<3R
< 1
3

< 1

21
21-MW3

<2
<2
<6
<2
<2
<2
<2
<2

0.09
1

<2
<2
<2
<2
<2

<2J
<2
<2
<2
<2
<2
<2
0.1
NA
< 1
< 1
< 1
< 1
< 1
<1
<1
<1
<1
<1

<50R
<2
<3
< 1

--<2

<2
<2
<3
<1
1

< 1

22A
22A-MW1

0.2
<2
<6
<2
<2
<2
<2
<2
<2
2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

0.2 J
<2
NA
60
< 1
< 1
610
6

<1
<1 R
<1
<1
<1

<50R
<2
<3
< 1

-<2
<2
<2

< 3 R
< 1
7

< 1

22A
22A-MW2

0.4 J
< 2 J
<6J
< 2 J
<2

< 2 J
< 2 J
< 2 J
< 2 J
0.9 J
< 2 J
< 2 J
< 2 J
<2J
< 2 J
< 2 J
<2J
< 2 J
< 2 J
< 2 J
< 2 J
< 2 J
< 2 J
NA
< 1
< 1
<1
5

<1
15

<1 R
< 1
< 1
< 1

<50R
<2
<3
< 1

" <2
<2R
<2
15
< 1

3
< 1

22A ,
'22A-MW3

<2
<2R
< 6 R
<2R
<2

< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
<2J
<2R
<2R
<2R
<2R
< 2 J
2J

< 2 J
<2R
< 2 R
0.06 J

NA
0.5
<1
< 1
43
<1
< 1

<1 R
<1
<1
< 1

<50R
<2
<3
< 1
<2

<2R
<2
15
< 1
2

<1

22A
22A-MW4

0.1
<2
<6
<2
0.9
<2
<2
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
<1
<1
<1
< 1
< 1
<1

<1R
< 1
< 1
<1

<50R
<2
<3
< 1
<2
<2
<2

<3R
< 1
< 1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

5 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

• . . . , • • ' . > , : • ' • •'": •'->

ParameterName
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Oichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene (total)
Xylenes (Total)
Aroclor 1016
Aroclor 1260

AOI
., Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
_ug/L
ug/L
ug/L
ug/L
^jg/L
ug/L
ug/L
jjg/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L

19
19-MVV1D DUP

< 1
<1
< 1
< 1
< 1
NA
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1

< 10R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
NA
< 1
NA
NA-

20
20-MW1 .

<1
<1
<1
< 1
<1
NA
<1
< 1
< 1
<1
< 1
< 1
< 1
<1

< 10 R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
NA
< 1
NA
NA

•.-••920«. •• •
20-MW2

< 1
<1
<1
< 1
2

NA
<1
< 1

< 1 J
<1
< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
NA
< 1
NA
NA

;- v.20;. >
20-MW3D

<1
<1
<1
< 1
<1
NA
<1
< 1
< 1
<1
< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
NA
< 1
NA
NA

;•- • ,21 '••>*

.21-MW1.;
< 1
<1
<1
< 1
<1
NA
<1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
NA
< 1
NA
NA

• • • ; - , 21 -,
<i21-MW2

<1
<1
<1
< 1
<1
NA
<1
< 1
< 1
39
<1
< 1
<1
<1

< 10 R
<2

' < 1
<1
<1
4

< 1
5

<1
<1
16
NA
<1
NA
NA

21
,21-MW3

<1
< 1
<1
< 1
<1
NA
<1
< 1
<1
19
<1
< 1
<1
<1

<10R
<2
< 1
< 1
< 1
<1
< 1
<1
< 1
<1
41
NA
< 1
NA
NA

22A
22A-MW1

< 1
< 1
< 1
<1
< 1
NA
32
< 1

<1 J
540
<1
< 1
2

< 1
<10R

<2
<1
<1
<1
2

< 1
<1
< 1
< 1
730
NA
1

NA
NA

22A
22A-MW2 :

<1
< 1
<1
<1
<1
NA
56
<1
<1
< 1
<1
<1
<1
< 1

<10R
<2
<1
< 1

<1 R
<1
< 1
< 1
<1
< 1
< 1
NA
< 1
NA
NA

22A
22A-MW3

< 1
< 1
2

<1 R
< 1

|_ NA
< 1
<1
< 1
1

< 1
<1
< 1
< 1

<10R
<2
<1
< 1
< 1

<1 R
< 1
<1
< 1
<1
36
NA
<1
NA
NA

22A
22A-MW4

<1
<1
1

<1
<1
NA
<1
<1

. <1
<1
<1
<1
< 1
<1

<10
<2
<1
< 1
< 1
< 1
<1
<1
< 1
< 1
<1
NA
<1
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

6 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September • December 2000

?ararheterNanie
Arsenic
Barium
Cadmium
Calcium (Ca)
Chromium
.ead
Maanesium (Mg)
Manganese (Mn)
Vlercury
Vlercury (Hq)
3otassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate^SO4)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene . . _. . ._ _
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl}eth

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
JKj/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

22A
22A-MW5

6.7
329
0.31
NA

0.42 J
1.2 J
NA
NA

<0.5
0.023

NA
3.7
2.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

22A .
22A-MW6

2.1
279

0.17J
137000

0.8
1.2J

33700
868
<0.5

0.023 J
12400

2.1
2.5

129000
594
164

128000
<3
<5
<2

<0.15
20.4

16000
56.3

49600
<2
<2
<2
<2
<2
< 1
<10
28
<2
2

<2
<2
<2

- <2
<2
<2
<2
<2
<2
<2

22A
22A-MW6D .

30.6
516

0.17 J
96600

1.9
7.8

48400
633

0.062
0.041 J
16100

3.2
1.8

261000
599
432

282000
<3
<5
<2

<0.15
25

15000
17.1

18700
<2
<2
<2
<2
<2
< 1
< 10
<2
<2
0.7
<2
<2
0.2

-— <-2-
<2
<2
<2
<2
<2
<2

22B
>22B-MW1,

4.4
283
0.17
NA

0.42
1.2
NA
NA

<0.5
0.023

NA
3.7
2.7
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2J
0.4
0.3
<2
<2
< 1
<10
<2

< 2 R
2

<2
<2
0.4

-•— <2-
<2
<2
<2
<2
<2
<2

.-•••:22B,:.r
:

,22Br;MW2D
<20
329
0.17
NA

0.42
1.2
NA
NA

<0.5
0.023 R

NA
2.1
2.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
0.5 J
1 R

< 2 R
<2R
<1 R
<10R
< 2 R
<2R _,
0.7

<2R
<2R
<2R

- < 2 -R-
<2R
<2R
<2R
<2R
<2R
<2R

26
.26-MW,1,

1.8
190
0.17
NA
0.42
1.2
NA
NA
NA

0.023
NA
2.4
1.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2R
<2R
< 2 R
< 2 R
<2R
<1 R
<10R
< 2 R
< 2 R
<2R
<2R
< 2 R
< 2 R

~ < 2 R
<2R
<2R
<2R
< 2 R
<2R
<2R

' • - ;26 -. ' '
• 26-MW1DUP ;

<20
194
0.17
NA

0.42
1.2
NA
NA
NA

0.023 R
NA
2.1
1.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2R
<2R
<2R
< 2 R
< 2 R
< 1 R
<10R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
<2R
<2R
< 2 R
< 2 R
<2R
< 2 R
< 2 R
<2R

26
26-MW2 .

1.8
288
0.17
NA

0.42
1.2
NA
NA
NA

0.023
NA
2.1
1.9
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
<2R
<2R
<2R
<2R
<1 R
<10R
< 2 R
<2R
<2R
<2R
<2R
<2 R
<2R
< 2 R
<2R
<2R
<2R
<2R
<2R

: 26

26-STMW1
11.6
270
0.33
NA
0.42
1.2
NA
NA
NA

0.024
NA
2.1
2.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
<2R
< 2 R
< 2 R
< 2 R
< 1 R
<10R
< 2 R
< 2 R
< 2 R
<2R
< 2 R
< 2 R
<2R
< 2 R
< 2 R
< 2 R
<2R
< 2 R
<2R

27
27-MW1

5.2
80.8
0.75
NA
<10
1.1
NA
NA
NA

0.023 J
NA
14.5
<10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
<1
<10
<2
<2
<2
0.4
<2
<2 _
<2
<2
<2
<2
<2
<2
<2

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

7 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

• '. • • : • : ' ' : ." '.-':.-•• '<"*"••
^rameterName ; •.; ", &
)is(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Ruoranthene
-luorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-MethyJphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloroprppane (DBCP]
1,2-Dibromoethane (EDB)
1,2-Dichloroethane
1 ,2-Dichloropropane
1,4-Dioxane
2-Butanone (MEK^
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanoneJMIBK)
Acetone -- — -
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

i .' AOI

; ; Units. ...
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
jjg/L
ug/L
ug/L

_ ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

22A
22A-MW5

1 J
0.7 J
<6
<2
<2
<2
<2

0.1 J
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
0.1

<2 j
NA
0.6.
<1
< 1
170
< 1
<3

<1 R
<1J
37
<1

<50R
<5
<3
<5
<5

<5R
<5

<3R
<5
4

< 1

22A
22A-MW6,:

0.5 J
0.4 J

4
<2
0.7
<2
<2
<2
<2
2

<2
<2
<2
<2
<2
0.6
<2
<2
<2
<2
0.9
<2
<2
NA
580
<1
3

2000
66
<3

< 1 R
< 1

3700
< 1

<50R
<5
<3
<5

- < 5
< 5 R
<5

<3R
<5
8J
< 1

22A:
22A-MW.6D ,

9J
0.9 J

1
<2
1

<2
<2

0.2 J
<2
0.8
<2
<2
<2
<2
<2
0.2
<2
<2
<2
<2
0.3
<2
0.2
NA
76
< 1
1

810
8

<3
< 1 R
< 1
870
< 1

<50R
<5
<3
<5
<5
<5
<5

<3R
<5
3

< 1

:22B. .
22B-MW1

<2
0.2
<6
<2
<2
<2
<2
<2

L_ 0.2 J
0.7
<2
<2
<2
<2
<2

<2R
<2
<2
<2
<2
0.3
0.2
0.3
NA
<5
<5
<5
<5
<5

< 15
<5
<5
35
<5

<50R
<25
<3 J
<25

i__ <25
<25
<25

<75R
<25

. <5
< 5

22B
i22B,-MW2D,;

2
< 2 R
<6R
< 2 R
<2

<2R
<2R
<2R
<2R
< 2 R
<2R
<2R
< 2 R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
< 2 R
NA
<5
<5
<5
<5

0.5 J
<15
<5
<5
26
<5

<50R
<25
<3
<25

— <25- -
<25
<25

<75R
<25
0.6 J
<5

..S> 26; V

;.26rMW;L
<2R
<2R
<6R
< 2 R
<2

<2R
< 2 R
<2R
<2R
< 2 R
<2R
<2R
<2R
< 2 R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
< 2 R

NA
<1
<1
< 1
<1
< 1
<1

< 1 R
<1
<1
< 1

<250R
<2
<3
< 1

- -<2 - -
<2R
<10
<3R
<1
<1
< 1

•>-' •- 26 • ;•• •;
;;26-MW1,DUP

< 2 R
< 2 R
<6R
<2R
<2

<2R
<2R
<2R
<2R
< 2 R
<2R
< 2 R
<2R
<2R
<2R
< 2 R
< 2 R
<2R
<2R
< 2 R
<2R
<2R
<2R
NA
<1
<1
<1

<1 R
< 1

<1 R
<1 R
<1 R
<1 R
<1 R
<50R
< 2 R
<3
<1

- - - < - 2 - - -
<2
<2

<3R
<1 R
<1 R
<1

26 .
.26rMW2

<2
<2R
< 6 R
<2R
<2

<2R
<2R
<2R

^<2R
< 2 R
<2R
< 2 R
< 2 R
<2R
<2R
< 2 R
< 2 R
<2R
<2R
<2R
<2R
<2R
< 2 R

NA
< 1
<1
< 1
<1
< 1
<1

<1 R
< 1
<1
< 1

<250R
<2
<3
< 1
<2

<2R
< 10
< 3 R
<1
<1
< 1

26
.26-STMW1 ,

<2
< 2 R
< 6 R
<2R
<2

<2R
< 2 R
<2R
<2R
<2R
< 2 R
<2R
<2R
<2R
< 2 R
< 2 R
<2R
<2R
<2R
<2R
<2R
<2R
<2R

NA
<1
< 1
<1
<1
<1
<1

<1 R
<1
< 1
<1

<250R
<2
<3
<1
<2

< 2 R
<10
<3R
< 1
< 1
<1

27,,
27-MW1

<2
<2
<6
<2
0.6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
3

<2
<2
<2
NA
<1
<1
<1
<1
<1
<1
<1
<1
< 1
< 1

<50R
<2

< 3 R
< 1
<2
<2
<2

<3R
<1
<1
< 1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

8 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName- , , „ • -
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene (total)
Xylenes (Total)
Aroclor 1016
Aroclor 1260

i.: vAOl . . . • • • .

v,; 'Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L

22A
22A-MW5

< 1
< 1
< 1
< 1
< 1
< 1
37
< 1
< 1
23
<1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
<1
<1
< 1
<1
< 1
300
<3
<1
NA
NA

22A , c
22A-MW6i

<1
< 1
< 1
<1
< 1
< 1
62
< 1

<1 J
2000
< 1
< 1
5 J
<1

< 10 R
<2
< 1
0.7
3J
10 J
<1
4

<1
< 1
870
7

6J
NA
NA

-y.. 22A >;,•

,22A-MW6DJ:
<1

< 1

<1

<1
< 1

< 1

94

< 1

<1J

540
<1
< 1
2

<1
<10R

<2
<1
<1
1
2

<1
0.9 _J
< 1
<1
520
2
1

NA
NA

...228 .,„
;22B-MW1;

<5
<5
<5
<5
1

<5
<5
<5
<5
27
<5
<5
<5
<5

<50R
<2J
<5
<5
<5
0.6
<5
<5
<5
<5
34

< 15
<1J
NA
NA

.' 22B- JV,
722B-MW2D.

<5
<5
<5
<5
18 R
<5
<5
<5
<5

43 R
<5
<5
<5
<5

<50R
<2
<5
<5
<5

<1 R
<5
<5
<5
<5
82

<15
<1 R
NA
NA

26 "••
.26-MW1;

<1
< 1
<1
<1
<1
NA
<1
< 1
<1
0.6
<1
<1
<1
< 1

<50R
<10
<1
<1
<1
<1
< 1
<1
<1
<1
0.5
NA
<1 _,
NA
NA

.26
26-MW1 DUP

<1
<1 R
<1 R
<1 R
<1 R
NA

<1 R
<1 R
<1

<1 R
< 1
<1
<1
< 1

<10R
<2

<1 R
<1 R
<1 R
<1 R
< 1
<1

<1 R
< 1
<1
NA

<1 R
NA
NA

26
26-MW2.

< 1
<1
<1
<1
<1
NA
< 1
<1
< 1
0.7
<1
< 1
<1
<1

<50R
<10
< 1
< 1
< 1
<1
<1
< 1
<1
< 1
4

NA
<1
NA
NA

.26
26-STMW1:,

<1
< 1
0.6
<1
<1
NA
<1
<1
<1
1

< 1
<1
< 1
< 1

<50R
<10
<1
< 1
<1
< 1
< 1
<1
< 1
<1
3

NA
<1
NA
NA

27,
.27-MW1

<1
<1
<1
<1
<1
NA
< 1
<1
<1
3

<1
<1
<1
<1

<10R
<2
<1
< 1
< 1
<1
< 1
3

< 1
< 1
<1
NA
<1
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

9 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName
Arsenic
}arium
Cadmium
Calcium (Ca)
Chromium
Lead
Magnesium (Mg)
Manganese (Mn)
Mercury
Mercury (Hg)
'otassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (S04)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
M/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
^g/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L _ .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

27
27-MW2

5.2
163
<5
NA
<10
< 10
NA
NA
NA

0.023 J
NA
14.5
<10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
<1

<10
<2
<2
<2
<2
<2
<2

_ <2. -
<2
<2
<2
<2
<2
<2

30
30-MW-3

5.9
473
0.16
NA
<10
1.1
NA
NA
NA

0.023
NA
4.3
3.2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
0.3
0.1
<2
<2
<1

< 10
3

<2
0.6
<2
<2
<2
< 2
<2
<2
<2
<2
<2
<2

30
30-MW1

4.4
174
0.16
NA

0.32
1.4
NA
NA
NA

0.023
NA
4.4
2.9
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
0.2
0.1
<2
<2
<1
< 10
<2
<2
<2
<2
<2
<2
<2 -
<2
<2
<2
<2
<2
<2

30
30-MW2

14.8
501
0.16
NA
<10
5.1
NA
NA
NA

0.023
NA
4.6
3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
<1

< 10
4

<2
3

<2
<2
0.6

- -<2 -
<2
<2
<2
<2
<2
<2

;\30

;30:MW4-

4.4
603
0.16
NA

0.32
1.1
NA
NA
NA

0.023
NA
3.7
2.8
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
0.2
2

<2
<2
< 1

< 10
<2
<2
<2

0.09
<2
<2

--- <2-
<2
<2
<2
<2
<2
<2

30
30-MW6D

1.8
177
0.17
NA

0.43
1.2
NA
NA
NA

0.023
NA
5.8
2.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
< 2 R
<2R
<2R
< 2 R
<1 R

< 10R
0.06 R
<2R
0.1 R
< 2 R
<2R
< 2 R

- -<2R
<2R
< 2 R
<2R
<2R
<2R
<2R

•30.--;

,30^MW6DDUP
<20
179
0.17
NA

0.42
1.2
NA
NA
NA

0.029 R
NA
2.1
2.6
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
< 2 R
< 2 R
<2R
<2R
<1 R
< 10 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R

• ~<2R
<2R
<2R
<2R
< 2 R
< 2 R
< 2 R

30
30:-MW7

1.8
86.4
0.17
NA

0.42
1.2
NA
NA
NA

0.023
NA
2.1

0.91
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
< 2 R
< 2 R
<2R
< 2 R
<1 R
< 10R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
< 2 R
<2R
<2R

32
32-MW1

2.6
522

0.17 J
NA

0.42 J
1.2 J
NA
NA

0.042
0.023 J

NA
2.8
1.5
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2R
<2R
<2R
<2R
< 2 R
<1 R
< 10R
<2R
< 2 R

1
< 2 R
< 2 R
0.1

<2R
<2R
< 2 R
<2R
< 2 R
< 2 R
<2R

32
32-MW14

<20
629
<5
NA
<10
1.1
NA
NA
NA

0.023 J
NA
14.5
<10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

0.02
<2
<2
<2
0.2
<2
<2

32
32-MW14 D,UP .-.

<20
626
<5
NA

<10
<10
NA
NA
NA

0.023 J
NA

<40
<10
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<1
<1
<1
< 10
< 1
<2
< 1
<1
< 1

._ _<_2
<2
<1
<2
<2
<2
<1
<2

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

10 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000
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ParameterName "'•"•• : - * ,-•
bis(2-Ethylhexyl)phthalate
Jutylbenzyl phthalate
Carbazole
Chrysene
)i-n-butyl phthalate
Di-n-octyJ ghthalate
Dibenzo(a,h)anthracene
Jiethylphthalate
:luoranthene

Fluorene
lexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
3entachlorophenol
Phenanthrene
3henol
Pyrene
TEPH - as Diesel
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-DichIoroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP
1,2-Dibromoethane (EDB)
1 ,2-Dichloroethane
1 ,2-Dichloropropane
1 ,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

AOI
Units
ug/L
ug/L
ug/L
jjg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
jjg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

.._ug/L. ..
ug/L
ug/L
_ug/L
ug/L
ug/L
ug/L

27
27-MW2

<2
<2
<6
<2
0.7
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
2

<2
<2
<2
NA
< 1
<1
<1
< 1
<1
<1
<1
<1
<1
< 1

<50R
<2

<3R
<1

_<2 _.
<2
<2

<3R
< 1
< 1
<1

30
30-MW-3

0.8 J
<2
<6
<2
<2
<2
<2
3

<2
2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
0.3
<2
NA
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50R
<2
<3
<1

_.-<.2-
<2
<2

< 3 R
< 1
9

<1

30 ..-
30.-MW1 „

0.3 J
<2
<6
<2
<2
<2
<2
0.1
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
<1
<1
< 1
< 1
<1
< 1
< 1
< 1
< 1

<50R
<2
<3
<1

-<2-
<2
<2

< 3 R
< 1
2

<1

30 :
;30-MW2i,

<2
<2
2

<2
<2
<2
<2
15
1
3

<2
<2
<2
<2
<2
0.5
<2
<2
1

<2
0.4
<2
1

NA
< 1
<1
<1
< 1
< 1
<1
< 1
< 1
< 1
< 1

<50R
<2
<3
<1

- <2-
<2
<2

< 3 R
< 1
2

<1

30
>30-MW4',

0.30
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
<1
<1
< 1
<1
<1
<1
<1
< 1
< 1

< 50 R
<2
<3
<1
< -2-
<2
<2

< 3 R
< 1
<1
<1

.-30
;30^MW6Di;

<2
< 2 R
<6R
<2R
<2

<2R
<2R
0.2 R
<2R
<2R
<2R
<2R
< 2 R
<2R
<2R
< 2 R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
NA
< 1
<1
<1
< 1
1

< 1
<1 R
<1
<1
< 1

<250R
<2
<3
<1

--<-2--

<2R
<10
< 3 R
< 1
7

< 1

• • : - 30

30;MW6DDUP
<2R
<2R
< 6 R
<2R
<2

<2R
< 2 R
<2R
<2R
<2R
< 2 R
< 2 R
< 2 R
< 2 R
<2R
<2R
<2 R
< 2 R
< 2 R
<2R
<2R
< 2 R
< 2 R

NA
< 1
<1
<1

< 1 R
2

<1 R
<1 R
<1 R
<1 R
< 1 R
<50R
< 2 R
<3
<1

~ -' <2'
<2
<2

< 3 R
< 1 R
7R
<1

'• '30
30.-MW7

<2R
< 2 R
<6R
< 2 R
<2

<2R
< 2 R
< 2 R
< 2 R
<2R
< 2 R
< 2 R
<2R
< 2 R
<2R
<2R
<2 R
<2 R
<2R
<2R
< 2 R
<2R
<2R

NA
< 1
<1
<1
< 1
<1
<1

<1 R
<1
<1
< 1

< 250 R
<2
<3
<1
<2

<2R
< 10
<3R
< 1
<1
<1

~ ' 32'. /";
.32-MW1?:

5J
0.5 J
0.4

< 2 R
<2

<2R
< 2 R
0.2 J
0.2 R
0.6

< 2 R
<2R
<2R
<2R
<2R
0.9

<2 R
< 2 R
<2R
<2R
0.3

<2R
0.2

<250
< 1
<1
< 1
< 1
<1
<3

<1 R
< 1
<2
< 1

<50R
<5

<3R
<5
<5

< 5 R
<5

<3R
< 5
<1
<1

32
32-MW14

<2
<2
<6
<2
0.6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
3

<2
<2
<2
NA
< 1
< 1
<1
< 1
< 1
<1
< 1
<1
<1
< 1

< 50 R
<2

<3R
< 1
<2
<2
<2

<3R
< 1
< 1
< 1

'•-': 32
;32-MW14DUP

<2
<2
<6
< 1
0.2
<2
<2
<1
<2
<1
< 1
<2
<2
<2
<1
<2
< 1
< 1
< 1
3

<1
<1
<2
NA
< 1
<1
<1
<1
<1
< 1
< 1
< 1
<1
< 1

<50R
<2

<3R
<_1
<2
<2
<2

<3R
< 1
< 1
< 1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

11 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

Carbon disulfide ug/L < 1
Carbon tetrachloride ug/L < 1 < 1 < 1 < 1 < 1 < 1 R < 1

hlorobenzene ug/L 0.5 0.6 26 R < 1 < 1
hlorodibrornomethane ug/L NA NA NA NA NA NA NA NA NA NA

Chloroethane (Ethyl chloride) ug/L < 1 < 1 R
hloroform ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 R < 1
hloromethane (Methyl chloride) ug/L < 1 < 1 < 1 < 1

cis-1 ,2-Dichloroethene "flfl- < 1 < 1 < 1 < 1 160 100 R < 1 < 1 < 1
cis-1 ,3-Dichloropropene ug/L < 1 < 1 < 1 < 1 < 1
Dichloromethane ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Ethylbenzene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Hexane ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Isobutanol (2-Methyl-1-propanol) ug/L < 10 R < 10R < 10 R < 10 R < 10 R <50R < 10 R <50R <50R <10R <10R
Methacrylonitrile ug/L <2 <2 <2 <2 <2 < 10 <2 < 10 <2 <2 < 2
Styrene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 R < 1 < 1
Tetrachloroethene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 R < 1 < 1
Toluene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 R < 1 < 1
trans-1 ,2-Dichloroethene ug/L < 1 < 1 < 1 < 1 0.6 0.6 R < 1
trans-1 ,3-Dichloropropene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Trichloroethene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Trichlorofluoromethane ug/L < 1 < 1 < 1 < 1 < 1 < 1 R < 1 < 1
Vinyl acetate ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Vinyl chloride ug/L < 1 < 1 45 < 1 < 1 810 620 J < 1 < 1 < 1 < 1
Xylene (total) ug/L NA NA NA NA NA NA NA NA <3 NA NA
Xylenes (Total) ug/L < 1 < 1 < 1
Aroclor 1016 ng/L NA NA NA NA NA NA NA NA NA NA NA
Aroclor 1260 ng/L NA NA NA NA NA NA NA NA NA NA NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

12 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

: . , • • : - . . • > : . .

ParameterName
Arsenic
Barium
Cadmium
Calcium (Ca)
Chromium
Lead
Magnesium (Mg)
Manganese (Mn)
Mercury
Mercury (Hq)
Potassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (S04)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene-
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L I
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

33
33-MW2FP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<1 -
< 1
< 1
<10
680
<2
240
27
<1
40
18
19
8
10
11
<1
<2

33
33-MW4FPJ

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,_ NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<1
< 1
< 1
<10
720
<2
170
25
<1
18

- 3
3
1
1
1

<1
<2

••• • "'''.-SSsvP'F'
.;33rMyV5FJL

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<1
<1
<1
<10
320
<2
240
18
<1
19

- 1
1

0.5
0.6
0.5
< 1
<2

•*'<*•: $33 ty&.
433-MWeF^

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<1
< 1 __,
< 1
<10
28
<2
130
6

< 1
18

- — 0:7 - '
0.4
0.1
0.2
0.1
<1
<2

"̂w*-,34-fe<"J?-'
^AlVVk

6.1
263
0.16
NA

0.32
1.1
NA
NA
NA

0.023
NA
3.7
2.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
<1
<10
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

vi«v-,34.
A34fB2W2,

5.1
356
0.16
NA

0.32
1.1
NA
NA
NA

0.023
NA
4.1
2.8
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
<1
<10
<2
<2
2

<2
<2
<2
<2 ~
<2
<2
<2
<2
<2
<2

34
34-MW1

4.2
302
0.17

146000
0.42
1.2

33800
1230
NA

0.023 J
17300

2.1
2.8

111000
629
150
NA
<3
<5
<2

<0.15
12.4
NA

39.8
NA
<2
<2
<2
<2
<2
< 1

< 10
<2
<2
<2
<2
<2
<2
-<2
<2
<2
<2
<2
<2
<2

34
34-MW2

4.4
226
0.73
NA
<10
2.9
NA
NA
NA

0.023
NA
3.7
2.2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
<1
<10
<2
<2
<2
<2
<2
<2

- ~<2 '
<2
<2
<2
<2
<2
<2

34
34-MW3

<20
215
0.17

143000
0.46
1.2

31900
882
NA

0.023
17200
4.9
2.4

1 35000 J
626
161
NA
<3
<5
<2

<0.15
13.3R

NA
44.7
NA
<2
<2
<2
<2
<2
< 1
2

<2
<2
<2
<2

<2J
<2
<2
<2
<2
<2
<2
<2
<2

34
34-MW3D

142
336
1.4

98000
1.4

1.2 J
45700

299
NA

0.023
13300J

2.3 J
1.1

154000
607

290 J
NA

< 3 J
< 5 J
< 2 J
<0.15
28.9
NA

6.38
NA
<2
<2
<2
<1
<1

<0.9
<9
<1
<2
<1
<1
< 1
<2
<2
< 1
<2
<2
<2
<1 __,
<2

34
34-MW4

1.8
248
0.17

115000
0.45
1.2

21100
454
NA

0.027 J
31800

2.1
1.9

67000
495
41.3
NA
<3
<5
<2

0.74
5

NA
40.6
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

13 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName . ":
>is(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
)i-n-octyl phthalate
Dibenzo(a,h)anthracene
3iethylphthalate
Fluoranthene
rluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
ndeno(l,2,3-cd)pyrene
^-Nitrosodi-n-propylamine
Naphthalene
Mitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
3entachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dibromo-3-ch!oropropane (DBCPJ
1,2-Dibromoethane (EDB)
1,2-Dichloroethane
1 ,2-Dichloropropane
1,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

- • AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

33
33-MW2FP

<2
<2
18
18
<2
<2
2

< 1
43
94
< 1
<2
<2
9

*1
4300
< 1
<1
<: 1
< 1
210

1
79
NA
NA
NA
NA
NA
NA •
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA -
NA
NA
NA
NA
NA
NA

33
33-MW4FP:

<2
<2
17
3

<2
<2
0.2
< 1
10
57
< 1
<2
<2
2

<1
6900
< 1
<1
< 1
< 1
92
< 1
16
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA _,
NA
NA
NA
NA
NA

-- NA
NA
NA
NA
NA
NA
NA

33 >,
33-MW5FP

<2
<2
6
2

<2
<2
0.1
< 1
8

66
< 1
<2
<2
1

<1
2200
< 1
<1
< 1
< 1
94
< 1
13
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

_ --NA-
NA
NA
NA
NA
NA
NA

:• -.'.33 . .
<33rMW6FP'

<2
0.1
2

0.8
<2
<2
<2
<1
7
52
< 1
<2
<2
1

< 1
140
< 1
<1
< 1
< 1
84
< 1
11
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

- - NA
NA
NA
NA
NA
NA
NA

.v/.-. 34 Y-\
34^B1W1;

<2
<2
<6
<2
<2
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1

. < 1
38
<1
< 1
< 1
< 1
< 1
< 1

<50R
<2
<3
< 1
<2—
<2
<2

<3R
< 1
4

< 1

' ..34..- •'-:...
34-B2W2

<2
<2
<6
<2
<2
<2
<2
<2
<2
2

<2
<2
<2
<2
<2
<2
<2
<2
<2
7

<2
<2
<2
NA
< 1
< 1
< 1
82 J
<1
< 1
<1
< 1
< 1
< 1

<50R
<2
<3
< 1

- X2 "
<2
<2

< 3 R
< 1
2J
< 1

:- 34

34-MW1
0.2
0.2
<6
<2
0.8
<2
<2
0.1
<2
<2
<2
<2
<2
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
240
<1
< 1

<1 R
< 1
< 1
< 1

<50R
<2
<3
<1
<2
<2
<2

<3R
< 1
4J
< 1

34 ;

34-MW2
0.3 J
0.1
<6
<2
<2
<2
<2
0.1
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
<1
120
< 1
<1
< 1
< 1
< 1
< 1

<50R
<2
<3
< 1
<2
<2
<2

< 3 R
< 1
0.7
< 1

34
34-MW3

0.2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
<1
29 J

2
< 1

<1 R
< 1
< 1
< 1

<50R
<2
<3
< 1
<2
<2
<2

< 3 R
< 1
3J
< 1

34
34-MW3D

0.2
<2
<6
<1
<2
<2
<2
< 1
<2
< 1
<1
<2
<2
<2
<1
<2
< 1
< 1
< 1
< 1
<1

0.2 J
<2
NA
< 1
< 1
< 1
15
< 1
< 1

<1 R
< 1
<1
< 1

<50R
<2
<3
< 1
<2
<2
<2

< 3 R
<1
0.8
<1

. 3 4
34-MW4

0.2
<2
<6
<2
0.7
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
2

<1
< 1
12
<1
<1

<1R
<1
<1
<1

<50R
<2
<3
< 1_ .
<2
<2
<2

< 3 R
<1
<1
< 1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

14 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
ChloromethaneiM ethyl chloride)
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene (total)
Xylenes (Total)
Aroclor 1016
Aroclor 1260

-AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L

33
33-MW2FP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<102B
<9.5 -

33 .
33-MW4FP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<41.8B
<9.5

• • • V33 ' -> . "
33-MW5EP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 24.1 B
<9.5

. - . ; • ' 33 ..-•'•.
..33-MW6FP

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<9.5
<9.5

.->•• '-34V-' "
134-B1,W.1'

< 1
<1
<1
<1
<1
NA
2

<1
<1
5

< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
140
NA
< 1
NA
NA

-•• 34 ••
34-B2W2

<1
< 1
<1
<1
<1
NA
35 J
<1
<1
1J
<1
< 1
<1
< 1

< 10 R
<2
<1
< 1
< 1
< 1
<1
< 1
<1
<1
15 J
NA
< 1
NA
NA

34
. 344MW1: ;

<1
<1
<1
<1
<1
NA
<1
<1

<1 J
32 J
<1
< 1
<1
< 1

< 10R
<2
< 1

0.5 J
< 1
< 1
<1
1

<1
<1
260
NA
< 1
NA
NA

; 34
34-MVV2

<1
< 1
0.6
< 1
<1
NA
<1
< 1
< 1
5

<1
< 1
<1
<1

<10R
<2
<1
<1
< 1
< 1
<1
<1
< 1
<1
32
NA
< 1
NA
NA

34
34-MW3

< 1
< 1
< 1
< 1
<1
NA
< 1
< 1
<1
22 J
< 1
< 1
< 1
< 1

<10R
<2
<1
< 1
< 1
< 1
< 1
0.7
<1
<1

3100
NA
< 1
NA
NA

34
34-MW3D

<1
<1
<1
< 1
<1
NA
0.9
< 1

<1 J
4

<1
< 1
<1
<1

<10R
<2
< 1
<1
<1
<1
< 1
<1
< 1
< 1
41
NA
<1
NA
NA

34
;34-MW4

<1
< 1
<1
<1
<1
NA
<1
<1
<1
6

< 1
<1
<1
< 1
<10
<2
<1
6

< 1
<1
<1
1

<1
< 1
36
NA
<1
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

15 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

• . • . : ' •: •

'arameterName
Arsenic
Barium
Cadmium
Calcium (Ca)
Chromium
.ead
Maanesium (Mq)
Manganese (Mn)
Mercury
Mercury (Hg)
3otassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (SO4)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dimethy I phenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

34
34-MW7D

2.7
358
0.17

127000
0.63
1.2

37900
1160
0.054
0.023
18200

5.5
2.5

95000 J
576
95.5

103000
<3
<5
< 2

<0.15
30.2

16000
63.7

48200
< 2 R
< 2 R
<2R
<2R
< 2 R
< 1 R

< 10 R
<2R
<2R
2J

<2R
<2R
<2R
<2R
<2R
< 2 R
<2R
<2R
<2R
<2R

34
34-MW8

55.1
552
0.34

177000
0.42 J
1.2 J

36900
2420
<0.5
0.038
30700

2.7
2.8

195000
677
208

237000
<3
<5
<2

<0.15
18.5

11000
23.9

47900
<2
<2
<2
<2
<2
< 1
< 10
<2
<2
1

<2
<2
<2

_.<_2.. ._
<2
<2
<2
<2
<2
<2

34
34-MW9

2.9
159

0.17 J
78200
0.42 J
1.2 J

21800
1640
<0.5
0.066
5810

6
1.8

34800
302
56.8

36800
<3
<5
<2

<0.15
5.5

5000
2.35
540

< 2 R
< 2 R
<2R
<2R
<2 R
< 1 R

< 10 R
< 2 R
<2R
0.3

<2R
< 2 R
<2 R

. _ < 2 R ^ _
< 2 R
<2R
<2R
< 2 R
< 2 R
<2R

-34-

^34^0651 2
<20
284
0.17

116000
0.72
1.2

36500
499
NA

0.084
11000

5.5
1.9

123000 J
592
136
NA
<3
<5
<2

<0.15
14.5
NA

37.5
NA
<2
<2
<2
<2
<2
< 1
< 10
<2
<2
<2
0.2
<2
<2
<.2
<2
<2
<2
<2
<2
<2

:- 34 •/>
34-OBr13

4.4
345
0.16
NA

0.32
1.1
NA
NA
NA

0.023
NA
5.2
2.5
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
< 10
<2
<2
2

<2
<2
<2
< 2 - - -
<2
<2
<2
<2
<2
<2

v.iv'34 \ '
„ 34-OB-,,16,

4.2
155
0.17

84000
0.42
1.2J

23600
377
NA

0.023
9460 J
2.1 J

0.9899999
39400
328
66
NA

<3J
<5J
<2 J

<0.15
11.5
NA

29.3
NA

<2J
<2J
<2J
<2J
<2 J
< 1 J
< 10 J
<2J
< 2 J
<2J
<2J
<2J
<2 J

--<2-J~-
< 2 J
<2J
<2J
< 2 J
< 2 J
<2J

34
V34-OB07,

13.5
154 J
0.17

82900
1.4 J
1.2 J

26100
591
NA

0.023
8450 J
2.1 J
1.3

43300
330
62.8
NA

<3 J
< 5 J
<2 J

<0.15
11.4
NA

21.1
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2
<-2~
<2
<2
<2
<2
<2
<2

34

34^SR-MW-02
89.2
416
1.1
NA
<10
1.4
NA
NA
NA

0.023
NA
3.7
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
0.5
<2
<2
<2

-< 2-
<2
<2
0.01
<2
<2
<2

34
* 34-SR-MW-03

<20
152
0.17
NA

0.44
1.2
NA
NA
NA

0.023 R
NA
2.1
1.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 R
< 2 R
< 2 R
<2R
< 2 R
<1 R

<10R
< 2 R
<2R
< 2 R
<2R
< 2 R
< 2 R
<2R
<2R
<2R
<2R
<2R
<2R
<2R

34
.34rST1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

34
34-ST2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

16 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

• . . v : : ' - ' ' • . • • • • • . • :
ParameterName • • ;
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
)i-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
)iethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP]
1,2-Dibromoethane (EDB)
1,2-Dichloroethane
1 ,2-Dichloropropane
1 ,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether _,
2-Hexanone
4-Methyl-2-pentanone (M1BK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
us/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

34
34-MW7D

< 2 R
< 2 R
< 6 R
<2R
<2

< 2 R
< 2 R
<2R
<2R
3 J

<2R
<2R
< 2 R
<2 R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R

NA
< 1
< 1
< 1
48
< 1
<3

< 1 R
< 1 J
<2 J
< 1

<50R
<5
<3
<5

. <5_ -
< 5 R
<5

<3R
<5
1

< 1

34
34-MW8.,

0.3 J
0.4 J
<6
<2
<2
<2
<2

0.2 J
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2 J
<2
<2
<2
<2
<2
NA
< 1
< 1
<1
24
2J
<3

< 1 R
< 1
2

< 1
<50R

<5
<3
<5
<5 -

< 5 R
<5

< 3 R
<5
6 J
< 1

34 =„,
34-MW9*

5J
0.4 J
<6R
<2R
<2

<2R
<2R
0.1 J
< 2 R
0.8

<2R
<2R
<2R
<2R
<2R
<2R
< 2 R
< 2 R
<2R
< 2 R
< 2 R
<2R
<2R

NA
< 1
< 1
< 1
< 1
< 1
<3

< 1 R
< 1
<2
< 1

<50R
<5
<3
<5

-<5
< 5 R
<5

<3R
<5
< 1
< 1

,•,.•-.34 . ...
,34-OB-12

0.2
<2
<6
<2
<2
<2
<2
<2
<2
0.2
<2
<2
<2
<2
<2
<2
<2
<2

<2R
<2
0.4
<2
<2
NA
< 1
< 1
<1
1

<1
< 1

< 1 R
< 1
< 1
< 1

<50R
<2
<3
<1
<2
<2
<2

<3R
<1
< 1
<1

•:-; -,-34 .,
34rOB-13;

0.4 J
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2 -
<2
<2
<2
0.3
<2
<2
NA
< 1
< 1
< 1
39
< 1
< 1
< 1
< 1
< 1
< 1

<50R
<2
<3
< 1

-< 2- -
<2
<2

< 3 R
<1
1

<1

34
134:08-16:

0.1 J
<2J
<6J
<2J
<2

<2J
<2J
0.2 J
<2J
<2 J
< 2 J
< 2 J
< 2 J
<2 J
<2J
0.03 J
<2J
<2J
<2J
<2J
< 2 J
< 2 J
<2J
NA
< 1
< 1
<1
4

<1
< 1

< 1 R
< 1
< 1
< 1

<50R
<2J
<3
< 1
<2
<2
<2

<3R
<1
< 1
<1

34
34-OB-17

0.1
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

0.2 J
<2
NA
< 1
< 1
< 1
0.5
<1
< 1

< 1 R
< 1
< 1
< 1

<50R
<2
<3
<1
<2
<2
<2

<3R
<1
< 1
<1

:, -:• 34 • *•
34-SP-MW-02

0.3 J
<2
<6
<2
<2
<2
<2
<2
<2
0.1
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
<1
2

<1
< 1
< 1
< 1
< 1
< 1

<50R
<2
<3
< 1
<2
<2
<2

< 3 R
< 1
< 1
< 1

. - •• 34 '
34rSP-MW^03

<2
<2R
<6R
< 2 R
<2

<2R
<2R

0.094 J
< 2 R
<2R
<2R
<2R
< 2 R
< 2 R
<2R
< 2 R
<2R
<2R
<2R
2.7 J
< 2 R
< 2 R
<2R

NA
< 1
< 1
< 1
3

< 1
< 1

< 1 R
< 1
< 1
< 1

<50R
<2
<3
<1

- <2~
<2R
<2
15
< 1
< 1
< 1

34
34-ST1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
<1
< 1
<1
<1

<1 R
< 1
< 1
<1

<250R
<2
<3
<1
<2

<2R
<10
< 3 R
<1
<1
<1

34
34-ST2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
< 1
< 1
<1
<1
<1
< 1

<1R
<1
<1
< 1

<250R
<2
<3
<1
<2

<2R
<10
< 3 R
<1
< 1
< 1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

17 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

Carbon disulfide ug/L < 1 < 1
Carbon tetrachloride ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1

hlorobenzene ug/L < 1 < 1 < 1 < 1 < 1 < 1
Chlorodibromomethane ug/L < 1 < 1 NA NA NA NA NA NA NA NA
Chloroethane (Ethyl chloride) ug/L 35 < 1 < 1 20 < 1 34 < 1
Chloroform ug/L < 1 < 1 < 1
Chloromethane (Methyl chloride) ug/L < 1 < 1 < 1 < 1 < 1 < 1 J < 1 J < 1 < 1 < 1
cis-1 ,2-Dichloroethene ug/L < 1 17 J < 1 < 1 < 1 < 1 0.8 < 1
cis-1 ,3-Dichloropropene ug/L < 1 < 1 < 1 < 1 < 1 < 1
Dichloromethane ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1

Ethylbenzene ug/L < 1 < 1 < 1 < 1 < 1
Hexane ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1
Isobutanol (2-Methyl-1-propanol) ug/L <50 R <10R <50R <10R <10R <10R <10R < 10 R <10R <50R <50R
Methacrylonitrile ug/L <2 <2 <2 <2 <2 <2 <2 <2 <2
Styrene ug/L < 1 < 1 < 1 < 1 < 1 < 1 J < 1 < 1 < 1 < 1
Tetrachloroethene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Toluene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
trans-1 ,2-Dichloroethene ug/L < 1 0.6 < 1 < 1 < 1 < 1

trans-1 ,3-Dichloropropene ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Trichloroethene _ug/L < 1 0.6 < 1 < 1 < 1 < 1

Trichlorofluoromethane ug/L < 1 < 1 < 1 < 1
Vinyl acetate ug/L < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1
Vinyl chloride ug/L 80 < 1 13 0.6
Xylene (total) ug/L <3 <3 <3 NA NA NA NA NA NA NA NA
Xylenes (Total) _ugA_ < 1 < 1 < 1 < 1 R < 1 < 1 - < 1 < 1 < 1
Aroclor 1016 ng/L NA NA NA NA NA NA NA NA NA NA NA
Aroctor 1260 ng/L NA NA NA NA NA NA NA NA NA NA NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

18 of 27
J = Estimated value

R = Rejected
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'arameterName

Arsenic
Barium
Cadmium
CalciumJCa)
Chromium
Lead
Magnesium (Mg)
Manganese (Mn)
Mercury
Mercury (Hg)
'otassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (SO4)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene ..̂
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyj)ether
Bis(2-chloroisopropyl)eth

AOI
Units ,
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mg/L CaCO3
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

34
34-ST3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

L NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

35
35-MW1

7.8
302

0.17 J
NA

0.79
1.2 J
NA
NA

<0.5
0.056
NA
2.1
2.9
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 J
<2
<2
<2
<2
< 1
< 10
37
<2
4

<2
<2
0.7
< 2 -
<2
<2
<2
<2
<2
<2

• - • • 3 5 '-;»«.•>
35-MW.tDUR,-

10.5
295
0.17
NA
1.4
1.2
NA
NA
NA

0.023
NA
2.1
2.8
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2 J
<2
<2
<2
<2
< 1

< 10
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

•--ait35*a^
;35TMW2,

2.6
159
0.17

99600
0.42
1.2

22000
580

0.067
0.023
11000

2.1
2

37100 J
314
70.4

52500
<3 J
<5 J
< 2 J
0.53
3.2

4000
45.5

65100
<2 J
0.4
0.3
<2
<2
< 1
< 10
<2

<2R
0.4
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

;•>- 36
J..36TMW1,

1.8
63.5
0.17

64900
0.92
1.2

18000
121
NA

0.023
2930 J

2.1
1.3

20000
237
41
NA

<3 J
<5 J
<2J

<0.15
2.6
NA

22.2
NA

<2 J
<2
<2
<2
<2
< 1
< 10
<2 J
<2
<2
<2
<2
<2

-<2 -
<2
<2
<2
<2
<2
<2

36
;36rMW2,

<20
221
0.17
NA

0.42
1.2
NA
NA
NA

0.023 R
NA
3

1.7
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2J
<2J
<2 J
<2J
<2J
< 1 J
< 10 J
<2J
<2J
<2J
<2J
<2J
<2J
< 2 J
<2J
<2J
<2J
<2J
<2J
<2J

36:;
36-MW4

<20
113
0.17
NA
1.8

10.8
NA
NA
NA

0.023 R
NA
2.2
3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

- - -< -2" -

<2
<2 |
<2
<2
<2
<2

36
36-MW5

<20
156
0.17
NA

0.69
1.2
NA
NA
NA

0.038 R
NA
5

1.4
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1

< 10
<2
<2
<2
<2
<2
<2

- < 2 ~
<2
<2
<2
<2
<2
<2

36
36rMW6

<20
77.4
0.17
NA

0.91
1.2
NA
NA
NA

0.023 R
NA
3.9
1.2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

- <2
<2
<2
<2
<2
<2
<2

36
36-MW7

4.4
157
0.16
NA
<10
1.1
NA
NA
NA

0.023
NA
5.2
2.1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

37
37-MW.1 -

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
6

<1
NA
0.4
<2
<1
<2
<2
<2
NA
NA

37
37-MW2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
3

<1
NA
0.5
<2
<1
<2
<2
<2
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

19 of 27
J = Estimated value

R = Rejected
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ParameterName' ... .
bis(2-Ethylhexvl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1.2.3-cd)pyrene
M-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1.1.1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP]
1 ,2-Dibromoethane (EDB)
1,2-Dichloroethane
1 ,2-Dichloropropane
1,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

AOI
, Units

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

34
34-ST3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
< 1
< 1
<1
<1
<1
<1

<1 R
< 1
< 1
<1

<250R
<2
<3
< 1

. <2 .
< 2 R
<10
< 3 R
<1
< 1
< 1

35
3S-MW1 •

0.5 J
0.4 J
0.7
<2
<2
<2
<2

0.2 J
<2
4

<2
<2
<2
<2
<2

<2J
<2
<2
<2
<2
6

<2
0.2
NA
< 1
< 1
< 1
1

• < 1
<3

<1 R
<1
<2
< 1

<50R
<5
<3
<5

_ <.5_ .._
<5R
<5
<3
<5
<1
< 1

,35
35rMW1 DUP

1
<2
<6
<2
<2
<2
<2
<2
<2
< 2
<2
<2
<2
<2
<2

<2 J
<2
<2
<2
<2
<2
<2

<2J
NA
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

<50R
<2
<3
< 1
<2
<2
<2
<3
< 1
< 1
< 1

.,-35;.-.--.'
354WW2

<2
<2
<6
<2
<2
<2
<2
<2
0.2
0.7
<2
<2
<2
<2
<2

<2R
<2
<2
<2

<2 J
<2
<2
0.2
NA
< 1
< 1
< 1
< 1
< 1
<3
< 1
< 1
4

< 1
<50 R

<5
<3
<5
<5-
<5
<5
<3
<5
< 1
< 1

'•-::.. 36 .•;;
36rMWr

<2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2J
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
<1
< 1
<1
< 1
<1
<1
<1
< 1

<50R
<2
<3
< 1

-~<2-
<2
<2

<3 _,
< 1
<1
< 1

36
36-MW2,

0.3 J
< 2 J
<6J
<2J
<2

<2 J
<2J
<2 J
< 2 J
<2 J
<2 J
<2 J
<2 J
<2 J
<2 J
<2 J
<2J
<2 J
<2 J
<2 J
<2 J
<2 J
< 2 J
NA
< 1
< 1
< 1
< 1
< 1
< 1

<1 R
<1
< 1
< 1

<50R
<2
<3
< 1

- <2
<2R
<2
15
< 1
< 1
< 1

36
36,-MW4.

0.3
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
< 1
< 1
< 1

<1 R
<1
<1
< 1

<50R
<2
<3
< 1
<2 ~

< 2 R
<2
15
< 1
< 1

< 1 R

36
36-MW5

0.2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

L <2

<2
<2
<2
<2
NA
< 1
< 1
<1
< 1
<1
< 1

<1 R
<1
<1
< 1

<50R
<2
<3
< 1

- <2 ~
< 2 R
<2
15
< 1
< 1
< 1

36 .
, 36-MW6

0.2
<2
<6
<2
1

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
<1
< 1
< 1
< 1

<1 R
<1
<1
< 1

<50R
<2
<3
< 1
<2

< 2 R
<2

15 R
< 1
< 1
< 1

36 >
36--MW7 .

0.3 J
<2
<6
<2
<2
<2
<2
1

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1
<1

<50R
<2
<3
< 1
<2
<2
<2

< 3 R
< 1
<1
< 1

37
37;MW1

NA
NA
NA
<1
NA
NA
<2
NA
<2
7

NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
1

NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

37
37-MW2

NA
NA
NA
< 1
NA
NA
<2
NA
<2
4

NA
NA
NA
<2
NA
0.8
NA
NA
NA
NA
1

NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
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J = Estimated value

R = Rejected
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ParameterName , -• ..../JslwMSS^
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylene (total)
Xylenes (Total)
Aroclor 1016
Aroclor 1260

tsaeafAoijg&-«
jitMUnrtsiS^

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L

s»34j«:!!

«34-ST3:£
< 1
<1
< 1
<1
< 1
NA
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1

<50R
<10
< 1
< 1
<1
< 1
<1
<1
< 1
<1
< 1
NA
<1
NA
NA

"J..-35. .:.

'35-MWI^
<1
<1
< 1
<1
< 1
<1
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1

<10R
<2
< 1
< 1
< 1
< 1
<1
< 1
< 1
<1
2

<3
< 1
NA

. NA

...:--'fa>.,f'f-35:'ft&:ff*>$
j£35-MW.1vDUP<*

<1
<1
< 1
< 1
< 1
NA
< 1
<1
<1
<1
<1
<1
<1
< 1

<10R
<2
<1
< 1
< 1
<1
< 1
<1
< 1
< 1
2

NA
<1
NA
NA

.-;*fe35«%- '
£35-MW2;.

<1
<1
< 1
<1
< 1
<1
< 1
<1
<1
<1
< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
<1
< 1
< 1
< 1
<1
<1
<3
< 1
NA
NA

-t?r*;36-«;!C,:.
A36-MW1A,

<1
<1
< 1
<1
< 1
NA
< 1
< 1
<1 '
<1
<1
< 1
<1
< 1

<10R
<2
<1
< 1
< 1
<1
< 1
<1
< 1
< 1
<1
NA
<1
NA
NA

^-?36v.v.
&36rMW2i

<1
<1
< 1

<1 R
< 1
NA
< 1
<1
<1
2

<1
< 1

<1 R
< 1

<10R
<2
<1
< 1
< 1
<1
<1
<1
< 1
<1
0.9
NA
<1
NA
NA

:>.-.v36-
,.36-MW4;:

< 1
< 1
<1
< 1
<1
NA
<1
<1
< 1

<1 R
<1
< 1
<1
< 1

<10R
<2
<1
< 1
<1
<1
<1
<1
< 1
<1
< 1
NA
<1
NA
NA

36 .
,;36-MW5

<1
<1
<1

<1 R
<1
NA
<1
<1
< 1
<1
<1
< 1

<1 R
< 1

<10R
<2
<1
< 1
<1
<1
<1
< 1
< 1
< 1
< 1
NA
<1
NA
NA

36 • " . .
36-MW6

< 1
< 1
<1

< 1 R
< 1
NA
<1
< 1
<1
0.7
< 1
< 1
<1
< 1

<10R
<2

<1 R
< 1
< 1
<1
<1
< 1
< 1
< 1
< 1
NA
<1
NA
NA

••-••: ,36, -i
136-MW7

< 1
<1
< 1
<1
<1
NA
<1
<1
<1
< 1
< 1
<1
<1
<1

<10R
<2
<1
< 1
<1
<1
<1
< 1
< 1
< 1
< 1
NA
<1
NA
NA

37
37-MW1:,.

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

37
.37-MW2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

21 of 27
J = Estimated value

R = Rejected
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ParameterName
Arsenic
Barium
Cadmium
Calcium (Ca)
Chromium
.ead

Magnesium (Mg)
Manganese (Mn)
Mercury
Mercury (Hg)
Potassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, Total (TO
Sulfate (SO4)
Sulfate (S04)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

AOI
Units
ug/L
ug/L

jjg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

^mg/L CaCOS
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

_ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

37
37-MW3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
NA
<2
<2
<2
<2
<2
<2
NA
NA

37
37-MW4

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.5
<2
NA
<2

.< 2. _
<2
<2
<2
<2
NA
NA

38
38-MW10

1.8
395
0.17
NA
1.1
1.2
NA
NA
NA

0.023
NA
2.5
3.2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2 J
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2
<_2
<2
<2
<2
<2
<2
<2

38 ,
38rMW12

2.1
793

0.17 J
151000
0.42 J
1.2 J

33600
1130
<0.5
0.023
12400
2.1
3.3

92000
520
108

79200
<3
<5
<2

<0.15
18.2
NA
98.7

79400
<2 J
<2
<2
< 1
< 1
< 1
<10
36
<2
1

< 1
< 1
0.1
<2--
<1
<2
<2
<2
< 1
<2

-':. 38
38-MW2:-

1.8
111
0.17

117000
0.52
1.2

34800
80.7
NA

0.023
12400 J

4.1
2.2

62600
402
75.2
NA
<3
<5
<2
0.5
4

NA
95.2
NA
<2
<2
<2
< 1
< 1
< 1
< 10
<1
<2
<1
< 1
< 1
<2

_ _ . < 2
< 1
<2
<2
<2
< 1
<2

.•'•'•38. .-;,

^38iMW3,
<20
160
0.17
NA

0.42
1.2
NA
NA
NA

0.086 R
NA
3.5
2.2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<2
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2
<2-
<2
<2
<2
<2
<2
<2

38 .
138-MW4

1.8
374
0.17

146000
0.46
1.2

50200
970
NA

0.023
951 OJ

2.1
3.4

76800
607
126
NA
<3
<5
<2

<0.15
12.7
NA

<0.4
NA

<2 J
<2 J
<2 J
<2 J
<2 J
< 1 J
< 10 J
0.2 J
<2 J
0.2 J
<2 J
<2 J
0.1 J
<2 J-
<2 J
<2 J
<2 J
<2J
<2 J
< 2 J

38
38-MW5

1.8
340
0.17
NA

0.89
1.2
NA
NA
NA

0.023
NA
2.1
3.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2 J
<2
<2
<2
<2
<1
<10

3
<2
2

<2
<2
0.4
<2
1
1

0.3
0.2
<2
<2

38
38-MW7

1.8
316
0.17
NA
2.4
1.2
NA
NA
NA

0.036
NA
2.1
3.1
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2 J
<2
<2
<2
<2
< 1
<10
0.07
<2
<2
<2
<2
<2
<-2-
<2
<2
<2
<2
<2
<2

38 :
38-MW8

6
145
0.17
NA

0.55
1.2
NA
NA
NA

0.023
NA
2.6
3.5
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2 J
<2
<2
<2
<2
< 1
<10
0.1
<2
<2
<2
<2
<2
< 2
<2
<2
<2
<2
<2
<2

• 38
38-MW8 DUP

7.9
145
0.17
NA

0.42
1.2
NA
NA
NA

0.023
NA
3.2
3.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

< 2 J
<2
<2
<2
<2
< 1
<10
<2
<2
<2
<2
<2
<2

... .— <-2- -

<2
<2
<2
<2
<2
<2

38
38-MW9

1.8
135
0.17

151000
1.1
1.2

39400
197
NA

0.023
12100 J

2.1
3.2

115000
497
122
NA
<3
<5
<2

<0.15
13.3
NA
163
NA

< 2 J
1J

< 2 J
<2J
< 2 J
<1 J
<10J
< 2 J
<2J
< 2 J
< 2 J
< 2 J
< 2 J
<2J
< 2 J
<2J
<2J
<2J
< 2 J
< 2 J

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

22 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

- y . .-:\

>arameterName : '
Dis(2-Ethylhexyl)phthalate
Sutylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a, hjanthracene
Diethylphthalate
Fluoranthene
=luorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
1,2-Dichloroethane
1,2-Dichloropropane
1 ,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-27pentanone.(MlBK)-
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

AOI
Units .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

37
37-MW3

NA
NA
NA
<2
NA
NA
<2
NA
<2
<2
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

37
37-MW4

NA
NA
NA
<2
NA
NA
<2
NA
<2
<2
NA
NA
NA
<2
NA

<2J
NA
NA
NA
NA
0.3
NA

<2 J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA--
NA
NA
NA
NA
NA
NA

38
38-MW10

<2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2J
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
< 1
<1
< 1
<1
<1
< 1
< 1

<50R
<2
<3
<1
<2
<2
<2
<3
< 1
2

< 1

38
38-MW12

<2
0.6 J

4
<1
<2
<2
<2
< 1
<2
2

< 1
<2
<2
<2
< 1
37
< 1
0.6
< 1
< 1
0.8
< 1
<2
NA

2200
< 1
< 1

1200
50
< 1

< 1 R
< 1
< 1
< 1

<50R
<2
<3
< 1
<-2— -•

< 2 R
<2

<3R
< 1
3

< 1

- • • •38i.-:>-
38-MW2

1
<2
<6
<1
0.2
<2
<2
< 1
<2
< 1
< 1
<2
<2
<2
< 1
<2
<1
<1
< 1
< 1
< 1
< 1
<2
NA
< 1
< 1
< 1
< 1
<1
< 1

<1R
< 1
< 1
< 1

<50R
<2
<3
< 1

- '< 2~ -
<2
<2

OR
<1
< 1
< 1

•- 38- ".•
38-MW3

<2
<2
<6
<2
0.8
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
NA
< 1
< 1
< 1
< 1
<1
< 1

<1 R
<1
< 1
< 1

<50R
<2
<3
< 1
-<2 " "
< 2 R
<2
15
< 1
< 1
< 1

38
, 38-MW4

0.2 J
<2J
< 6 J
<2J
<2

<2J
<2J
<2J
<2J
0.3 J
<2J
<2J
<2J
<2J
<2J
< 2 J
<2J
< 2 J
<2J
<2J
0.5 J
<2J
<2J
NA
<1
< 1
< 1
<1
<1
<1

<1 R
<1
< 1
<1

<50R^
<2
<3
<1
< 2

< 2 R
<2

<3R
< 1
< 1
<1

38
38-MW5

<2
<2
1

<2
<2
3

0.3
<2
0.1
1

<2
<2
<2
2

<2
0.9 J
<2
<2
<2
<2
0.7
<2
0.2
NA
<1
< 1
< 1
<1
< 1
<1

<1 R
<1
< 1
<1

<50R
<2
<3
< 1
<2

< 2 R
<2

< 3 R
< 1
1

< 1

38
38-MW7

<2
<2
0.05
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

< 2 J
<2
<2
<2
<2
<2
<2
<2
NA
<1
< 1
< 1
5

<1
<1
<1
< 1
< 1
<1

<50R
<2
<3
<1
<2
<2
<2
<3
< 1
2

< 1

38
38-MW8

<2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

0.06 J
<2
<2
<2
<2
0.1
<2
<2
NA
< 1
< 1
<1
1

<1
<1
< 1
<1
<1
<1

<50R
<2
<3
< 1
<2
<2
<2
<3
<1
<1
<1

38
38-MW8 DUP

<2
<2
<6
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

< 2 J
<2
<2
<2
<2
<2
<2

<2J
NA
<1
<1
< 1
1
1

<1
<1
<1
< 1
<1

<50R
<2
<3
<1
<2
<2
<2
<3
<1
< 1
< 1

38 r

38-MW9
< 2 J
<2J
<6J
< 2 J
<2

< 2 J
< 2 J
< 2 J
0.1J
< 2 J
<2J
<2J
<2J
<2J
< 2 J
< 2 J
< 2 J
< 2 J
< 2 J
<2J
< 2 J
< 2 J
0.06 J

NA
< 1
< 1
<1
10
<1
<1

<1 R
<1
< 1
<1

<50R
<2
<3

__ <_1
<2

<2R
<2

< 3 R
<1
< 1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

23 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

PararrieterName ; -.-
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane^
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1 ,2-Dichloroethene
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xyjene (total)
Xylenes (Total)
Aroclor1016
Aroclor 1260

• ' • - • • • AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ng/L
ng/L

37
37-MW3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

37
37-MW4

NA
NA
NA
NA
NA
NA
NA
NA

,NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

38
38-MW10

< 1
< 1
< 1
< 1
< 1
NA
< 1
<1
< 1
< 1
<1
< 1
< 1
< 1

<10R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
NA
< 1
NA
NA

38
38-MW12

< 1
< 1
<1
< 1
<1
NA
170
<1
<1

3800
< 1
2
8

< 1
< 10R

<2
< 1
5
7
12
< 1
91
< 1
< 1
710
NA
30
NA
NA

r ' 38,- •••
38-MW2

< 1
< 1
<1
< 1
<1
NA
< 1
<1
<1
< 1
< 1
< 1
< 1
< 1

< 10 R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
NA
< 1
NA
NA

. 38. ,.
38rMW3j

< 1
< 1
< 1

< 1 R
<1
NA
< 1
< 1
<1
< 1
<1
< 1

< 1 R
< 1

< 10R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
NA
< 1
NA
NA

"38 r

-38-MW4
< 1
< 1
<1
< 1
<1
NA
< 1
<1
< 1
< 1
< 1
< 1
< 1
< 1

< 10R
<2
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
<1
NA
< 1
NA
NA

38
38-MW5

< 1
<1
<1
< 1
<1
NA
2

< 1
<1
< 1
< 1
< 1
< 1
< 1

<10R
<2
< 1
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
NA
< 1
NA
NA

.38
38-MW7

< 1
<1
< 1
< 1
< 1
NA
15
<1
<1
< 1
<1
<1
< 1
< 1

<10R
<2
< 1
< 1
< 1
< 1
< 1
<1
<1
< 1
2

NA
< 1
NA
NA

38
38-MW8

<1
<1
< 1
<1
<1
NA
< 1
< 1
<1
< 1
< 1
<1
< 1
<1

<10R
<2
< 1
<1
< 1
< 1
< 1
<1
<1
< 1
<1
NA
< 1
NA
NA

" • ' • 3 8
38-MW8 DUP

< 1
<1
< 1
< 1
< 1
NA
< 1
< 1
<1
<1
<1
< 1
<1
< 1

<10R
<2
<1
< 1
<1
<1
< 1
<1
< 1
< 1
0.9
NA
<1
NA
NA

38
38-MW9

<1
< 1
< 1
<1
< 1
NA
2

<1
< 1
2

<1
<1
<1
<1

<10R
<2
< 1
< 1
<1
<1
< 1
< 1
<1
<1
9

NA
<1
NA-
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

24 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

•'- • •'• " 'Vf- •'•'* ' ••' -~^;3$itL
ParameterName .;:,*< tv^JRSIB
Arsenic
3arium
Cadmium
Calcium (Ca)
Chromium
Lead
Magnesium (Mg)
Manganese (Mn)
Mercury
Mercury (Hg)
Potassium (K)
Selenium
Silver
Sodium (Na)
Alkalinity, Total as CaCO
Chloride
Chloride
Ethane
Ethene
Methane
Nitrogen, Nitrate as N (N
Organic Carbon, Total (TO
Organic Carbon, TotaIJTO
Sulfate (SO4)
Sulfate (SO4)
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzplbjfluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth

^SAOIs ;̂-,:
d£g|Units»i4§$

jjg/L
ug/L
ug/L
ug/L
ug/L
ug/L

_ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

jjg/L
ug/L

mg/L CaCOS
mg/L
ug/L
mg/L
mg/L
mg/L
mg/L
mg/L
ug/L
mg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L .
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

•..;- .SPRR5';:
•$SRRR5HMW1 .;

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

,_ NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

. NA _ .
NA
NA
NA
NA
NA
NA

.SPRR5. :
*,SPRR5iMW2i

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

SPRRSt;:^
^SBRRSrMW3ji

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

- - -NA -
NA
NA
NA
NA
NA
NA

,^:^-..;SRRR5:>-r;,v-::i
&SPRR£MW3 DUP^

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA '
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

-NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

25 of 27
J = Estimated value

R = Rejected
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- • • l , ' . - . - , -<«t_ y>£ •t'SSjSSii.JBSp'
"• • ' - ' ' • "' • w '̂̂ TK&^aSsSw

ParameterName , ;̂ fe:ilt-r̂ £S
bis(2-Ethylhexyl)phlhalale
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TEPH - as Diesel
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1,2-Dibromoethane (EDB)
1,2-Dich!oroethane
1 ,2-Dichloropropane
1 ,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane

\̂ K^AOIg;;«S
ifaeMUnltsiiŝ a

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

.,.; SPRR5
*jsSPRR5-MW1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
< 1
<1
<1
1

<1
< 1

<1 R
<1
<1 1
< 1

<50R
<2
<3
<1
< 2
<2
<2

<3R
<1
< 1
< 1

SPRR5 ^
SPRRS-MWZ^

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
<1
1

<1 R
<1

<1 R
<1
<1
<1

<50R
<2
<3
< 1

_< 9.

<2
<2
15
< 1
<1
<1

.^wiSPRRS'V-1-.
JSPRRSrMWSis

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.8
<1
<1
1

<1
<1

<1 R
< 1
<1
<1

<50R
<2
<3
<1

--- <2- — -
<2
<2

< 3 R
<1
< 1
<1

•-•••S^SPRRSwV"-'
SSPRRS-MWSpURai

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.8
< 1
<1
2

<1
<1

<1 R
<1
<1
<1

<50R
<2
<3
< 1
<2

<2
<2

< 3 R
<1
<1
< 1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

26 of 27
J = Estimated value

R = Rejected



Groundwater Analytical Data Summary
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Raramejt'
Bcomoform ug/L < 1 < 1
Bromomethane (Methyl bromide) ug/L < 1 < 1 < 1 <1
Carbon disulfide ug/L < 1 < 1 <1 <1
Carbon tetrachloride ug/L < 1 <1 <1 <1
Chlorobenzene ug/L < 1 <1 <1 <1
Chlorodibromomethane ug/L NA NA NA NA
Chloroethane (Ethyl chloride) ug/L < 1 < 1 < 1
Chloroform < 1 < 1 < 1
Chloromethane (Methyl chloride) ug/L < 1 < 1 <1 < 1
cis-1,2-Dichloroethene ug/L < 1
cis-1,3-Dichloropropene ug/L < 1 < 1 <1 < 1
Dichloromethane ug/L < 1 < 1 <1 <1
Ethylbenzene ug/L < 1 <1 <1 < 1
Hexane ug/L < 1 < 1 < 1 <1
Isobutanol (2-Methyl-1-propanol) ug/L < 10 <10R
Methacrylonitrile ug/L <2 <2 <2 <2
Styrene ug/L < 1 < 1 < 1 < 1
Tetrachloroethene ug/L < 1 < 1
Toluene ug/L < 1 < 1 <1 <1
trans-1,2-Dichloroethene ug/L < 1 < 1 <1 < 1
trans-1,3-Dichloropropene ug/L <1 <1 <1
Trichloroethene ug/L < 1 < 1 < 1 <1
Trichlorofluoromethane ug/L < 1 < 1 <1 <1
Vinyl acetate ug/L < 1 < 1 <1 <1
Vinyl chloride ug/L < 1 <1 <1
Xylene (total) ug/L NA NA NA NA
Xylenes (Total) ug/L < 1 < 1 < 1 < 1
Aroclor 1016 ng/L NA NA NA NA
Aroclor 1260 ng/L NA NA NA NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

27 of 27
J = Estimated value

R = Rejected



Soil Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

aarameterName
Aroclor 1016
Aroclor1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)

AOI
Units
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Ka
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

33
33-MP2 (14-16)

40 J
40
40
40
40
40
40

< 330
<330
< 330
<330
<330
<330
< 1600

430
<660

, 3100
390

<330
2700
1700
1900
770
940
940

<330
<330
<330
<330
<330
1900
<330
<330
150

<330
3600
2200
<330
<330
<330
760

<330
730

<330
<330

33
33-MW2FP (18-19)

38
38
38
38
38
38
38

<660
<660
<660
<660
<660
<660

<3200
5800

<1300
20000
2600
<660
10000
7100
8300
4400
5400
3900
<660
<660
<660
<660
160

7900
<660
<660
900

<660
17000
14000
<660
<660
<660
4100
<660
9900
<660
<660

33
33-MW6FP (16-17)

38
38
38
38
38
38
38

<330
<330
<330
<330
<330
<330
< 1600

190
<660
980
170

<330
990
700
730
280
370
400

<330
<330
<330
<330
<330
800

<330
<330

59
<330
1400
730

<330
<330
<330
290

<330
83

<330
<330

34
34-SLUDGE-M

NA
NA
NA
NA
NA
NA
NA

< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 240000

6100
< 99000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
16000

< 50000
< 50000
< 50000
< 50000
13000

< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000
< 50000

34
34-SLUDGE-S

NA
NA
NA
NA
NA
NA
NA

<7900
<7900
<7900
<7900
<7900
<7900
< 38000
76000

< 16000
3100

<7900
<7900

980
1200
990
3000
1100
2900

<7900
<7900
3400
1900

<7900
3500

<7900
3100

<7900
<7900
3300
7600

<7900
<7900
<7900
1200

<7900
<7900
<7900
<7900

34
34-TPPCB1

<330
<330
<330
<330
<330
<330
<330

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

34
34-TPPCB2

<330
<330
<330
<330
<330
<330
<330

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

13
13-MW16A(12)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

1of3
J = Estimated value

R = Rejected



Soil Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

'arameterName
p-Cresol (4-Methylphenol)
'entachlorophenol
'henanthrene
'henol
Pyrene
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dibromo-3-chloropropane (DBCP
1 ,2-Dibromoethane (EDB)
1,2-Dichloroethane
1,2-Dichloroethene (total)
1 ,2-Dichloropropane
1 ,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene

AOI
Units
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

jjg/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg^
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

33
33-MP2(14-16)

<330
< 1600
9600
<330
5800
< 5
<5
<5
<5
<5
<5
< 10
< 10
<5
< 10
<5

<500
< 10
< 10
< 10
< 10
< 10
< 10
< 100
<20
11
<5
<5
< 10
<5
<5
<5
<5
<5
<10
<5
<10
110
<5
<50
<10
<5
<5
4

<5

33
33-MW2FP (18-19)

<660
<3200
45000
<660
35000

<5
<5
<5
<5
<5
<5
< 10
< 10
<5
<10
<5

<500
<10
<10
<10
< 10
< 10
< 10
< 100
<20

6
<5
<5

< 10
<5
<5
<5
<5
<5
< 10
<5
< 10
1700
<5
<50
<10
<5
<5
8

<5

33
33-MW6FP (16-17)

<330
<1600
3500
<330
2700 J

<5
<5
<5
<5
<5
<5
< 10
< 10
<5
<10
<5

<500
<10
< 10
<10
< 10
< 10
< 10
< 100
<20
<5
<5
<5

< 10
<5
<5
<5
<5
<5
<10
<5
<10

3
<5
<50
<10
<5
<5
<5
<5

34
34-SLUDGE-M

< 50000
< 240000
< 50000
< 50000
14000

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

34
34-SLUDGE-S

<7900
< 38000
23000
<7900
5100
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

34
34-TPPCB1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

34
34-TPPCB2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

13
13-MW16A(12)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

150 J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
260
NA
NA
NA
NA
NA

250 J
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

2 of 3
J = Estimated value

R = Rejected



Soil Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September • December 2000

ParameterName
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Xylenes (Total)
Total Petroleum Hydrocarbons

AOI
Units
ug/Kg
ug/Kg_
ug/Kg
ug/Kg
ug/Kg
ug/Kg

33
33-MP2 (14-16)

<5
<5
< 10
< 10
86
NA

33
33-MW2FP (18-19)

<5
<5

< 10
< 10
900
NA

33
33-MW6FP(16-17)

<5
<5
< 10
< 10
< 15
NA

34
34-SLUDGE-M

NA
NA
NA
NA
NA
NA

34
^34-SLUDGE-S

NA
NA
NA
NA
NA
NA

34
34-TPPCB1

NA
NA
NA
NA
NA
NA

34
34-TPPCB2

NA
NA
NA
NA
NA
NA

13
13-MW16A(12)

NA
NA
NA
NA
700

<37000 B

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

3 of 3
J = Estimated value

R = Rejected



Surfacewater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

' !'•

ParameterName
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1 ,2-Dibromoethane (EDB)
1 ,2-Dichloroethane
1 ,2-Dichloropropane
1 ,4-Dioxane
2-Butanone (MEK)
2-Chloroethylvinyl ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane (Methyl bromide)
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane (Ethyl chloride)
Chloroform
Chloromethane (Methyl chloride)
cis-1,2-Dichloroethene _j
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Hexane
Isobutanol (2-Methyl-1-propanol)
Methacrylonitrile
Styrene
Tetrachloroethene
Toluene
trans-1 ,2-Dichloroethene
trans-1 ,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
XylenesITotal)
Aroclor1016

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

_yg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

jjg/L
ng/L

33
33-PW1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<1.3B

33
33-PW2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<1.2B

33
33-PW3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<4.7B

33
33-PW4

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2.4B

OR
ORSW-2

< 1
<1
<1
<1
<1
<1
<1
< 1

<250R
<2
<3
<1
<2

<2R
<10
< 3 R
<1
< 1
<1
<1
<1
<1
< 1
< 1
<1
< 1
<1
< 1
< 1
< 1
< 1
< 1

<50R
< 10
< 1
< 1
< 1
< 1
< 1
<1
< 1
< 1
< 1
< 1

<2.8B

OR
ORSW-5

<1
<1
< 1
<1
<1
<1
<1
< 1

<250R
<2
<3
<1
<2

< 2 R
<10
< 3 R
< 1
<1
<1
<1
<1
<1
<1
<1
< 1
<1
<1
< 1
<1
<1
<1
< 1

<50R
< 10
< 1
< 1
< 1
< 1
<1
<1
< 1
< 1
< 1
< 1

<2.5B

OR
ORSW-9

<1
< 1
6

<1
<1
<1
< 1
< 1

<250R
<2
<3
<1
<2

< 2 R
<10
< 3 R
<1
8

< 1
<1
< 1
<1
< 1
9

<1
<1
<1
< 1
<1
<1
<1
< 1

<50 R
<10
< 1
< 1
9

< 1
< 1
8

< 1
< 1
< 1
< 1

<2B

OR
ORSW-9 OUP

<1
< 1
<1
<1
<1
<1
< 1
<1

<250R
<2
<3
<1
<2

<2R
<10
< 3 R
< 1
< 1
< 1
<1
< 1
<1
<1
<1
<1
<1
< 1
< 1
< 1
< 1
< 1
< 1

<50R
<10
< 1
< 1
< 1
< 1
<1
<1
< 1
< 1
< 1
< 1

<1.5B

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

2 of 3
J = Estimated value

R = Rejected



Surfacewater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ĵMilMBflttiiiiliiiiltir'1 ' '••' •"**
ParatmteWarWel̂ î ^^^? *̂:'"̂ -- :& rssMj!
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
3enzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Oiethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(1 ,2,3-cdJpyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-MethylpUenol)
p^Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane

*Aoiaf
JJnftSI

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

jg/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

iSmm
TCBKMM

<2
<2
<2
<1
< 1
<1
<10
<1
<2
0.2
<1
<1
<2
<2
<1
<2
<2
<2
<1
<2
<2
<2
<6
<1
<2
<2
<2
<1
<2
<1
<1
<2
<2
<2
<1
<2
< 1
< 1
<1
<1
<1
<1
<2
NA
NA

HE33&&
|33:R,W2i

<2
<2
<2
<1
<1
<1
<10
<1
<2
0.2
<1
<1
<2
<2
<1
<2
<2
<2
<1
<2
<2
<2
<6
<1
<2
<2
<2
<1
<2
< 1
<1
<2
<2
<2
< 1
<2
<1
<1
<1
< 1
< 1
< 1
0.08
NA
NA

Sfi**33sg»*
433^VV3i

<2
<2
<2
<1
< 1
<1
<10
210
<2
160
10
<1
16
0.4
0.1
<2
<2
<2
<1
<2
<2
<2
7

• 0.7
<2
<2
<2
<1
6

62
< 1
<2
<2
<2
<1
520
<1
<1
<1
0.7
84
<1
10
NA
NA

Nft£33jtft
|33:!>yX41

<2
<2
<2
< 1
< 1
<1
<10

13
<2
16
1

<1
0.8

0.09
0.1
0.1
<2
0.2
<1
<2
<2
0.1
0.5
0.2
<2
<2
<2
<1
0.9
5

<1
<2
<2
1

< 1
49 J
< 1
<1
<1
0.7
6

0.6
1

NA
NA

HfcOR .=•>••
LORSW-Zi

NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
NA
<2
<2
< 1
<2
<2
<2
NA
NA
NA
NA
NA
<1
NA
NA
<2
NA
<2
<1
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
<1
NA
<2
< 1
<1

OR
.ORSW-5

NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
NA
<2
<2
< 1
<2
<2
<2
NA
NA
NA
NA
NA
<1
NA
NA
<2
NA
<2
< 1
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
< 1
NA
<2
<1
<1

OR
ORSW-9

NA
NA
NA
NA
NA
NA
NA
NA
NA
9

< 1
NA
<2
<2
<1
<2
<2
<2
NA
NA
NA
NA
NA
< 1
NA
NA
<2
NA
<2
<1
NA __,
NA
NA
<2
NA
<2
NA
NA
NA
NA
< 1
NA
9

<1
< 1

OR
ORSW-9 DUP

NA
NA
NA
NA
NA
NA
NA
NA
NA
< 1
<1
NA
<2
<2
<1
<2
<2
<2
NA
NA
NA
NA
NA
< 1
NA
NA
<2
NA
<2
<1
NA
NA
NA
<2
NA
<2
NA
NA
NA
NA
< 1
NA
<2
< 1
< 1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

1 of 3
J = Estimated value

R = Rejected



Surfacewater Analytical Data Summary
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName .
Aroclor 1260

AOI
Units
ng/L

33
33-PW1
<1.5B

33
33-PW2
<2.3B

33
33-PW3
<3.3B

33
33-PW4

4.5 R

OR
ORSW-2
<1.5B

OR
ORSW-5

< 1

OR
ORSW-9

<1

OR
ORSW-9 DUP

<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

3 of 3
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName •
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
1 ,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1.4-Dichlorobenzene
2,4-DimethvlDhenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaohthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndenod,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene

AOI
Units
UR/KR
UR/KR
UR/Kg

UR/Kg
UR/KR
UR/Kg

UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/Kg

UR/KR
UR/Kg

uR/Kg
uR/Kg
UR/Kg

UR/KR
UR/Kg

UR/Kg

UR/Kg

UR/Kg

UR/KR_
ug/Kg
UR/Kg

UR/Kg

UR/KR
UR/KR
ug/Kg
ug/Kg
ug/Kg
UR/Kg

UR/KR
UR/KR
ug/Kg
UR/KR

33
33-PB-l

<43
<43
<43
<43
<43
<43
<43
<430
<430 '
<430
<430
<430
<430
<2100
<430
<850
<430
<430
<430
<430
<430
50 J
57 J

230 J
52 J
<430
<430
<79
<430
<430
<430
<430
<430
<430
44 J
<430
<430
<430
<430
<430
<430
<430
<430
<430

33
33-PB-2

<60
<60
<60
<60
<60
<60
37 J
<600
<600
<600
<600
<600
<600

<2900
<600

<1200
54 J
87 J
<600
<600
190 J
420 J
360 J
550 J
500 J
<600
<600

<1300
<600
<600
470 J
<600
<600
88 J
<600
360 J
<600
<600
<600
<600
540 J
<600
<600
75 J

33
. 33-PB-3 ,

<41
<41
<41
<41
<41
<41
<41
<420
<420
<420
<420
<420
<420
<2000
<420
<830
62 J
190 J
<420
42 J

<420
<420
<420
71 J

<420
<420
<420
82 J

<420
<420
<420
<420
<420
<420
<420
<420
<420
<420
<420
<420
<420
<420
<420
<420

33
.33-PBr4

<41
<41
<41
<41
<41
<41
<41
<410
<410
<410
<410
<410
<410
<2000
<410
<820
50 J
140 J
<410
<410
25 J
51 J
<410
74 J
35 J
<410
<410
120 J
<410
<410
42 J
<410
<410
4J

<410
<410
<410
<410
<410
<410
60 J
<410
<410
<410

33
.. 33.-PB,-10..,

<37
<37
<37
<37
<37
<37
<37
<370
<370
<370
<370
<370
<370
<1800
<370
<750
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
<370
64 J
<370

33
J33-RB;!!..-

<40
<40
<40
<40
<40
<40
<40
<400
<400
<400
<400
<400
<400
<1900
<400
<790
89 J
110 J
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400
<400-
<400
<400
<400
<400
<400
140 J
<400

33
..33;P!B;12^

<64
<64
<64
<64
<64
<64
<64
<600
<600
<600
<600
<600
<600
<3100
110000
<1300
73000
4300
<640
36000
28000
38000
16000
20000
20000
<640
<640
170 J
<640
<640
35000
<640
<640
2100
<640
49000
38000
<640
<640
<640
18000
<640

170000
<640

33
^SS.-BBiW.,.

<52
<52
<52
<52
<52
<52
<52
<520
<520
<520
<520
<520
<520

<2500
290000
<1000
12000
4700 J
<520
76000
52000
59000
29000
30000
19000
<520
<520
<520
<520
<520
59000
<520
<520
6700
<520
87000
58000
<520
<520
<520
30000
<520

470000
<520

33
^33-PBaS*

<38
<38
<38
<38
<38
<38
<38
<380
<380
<380
<380
<380
<380

<1800
<380
<750
150 J
110J
<380
77 J
<380
<380
<380
<380
<380
<380
<380
60 J
<380
<380
<380
<380
<380
<380
<380
<380
60 J
<380
<380
<380
<380
<380
160 J
<380

33
***3 S îjiB l̂. 60

<39
<39
<39
<39
<39
<39
<39
<390
<390
<390
<390
<390
<390
<1900
130000
<780
57000
3000
<390
20000
12000
14000
5300
7200
9600
<390
<390
<85
<390
<390
16000
<390
<390
1500
<390
27000
20000
<390
<390
<390
6000
<390

240000
<390

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

1 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName -
o-Cresol (2-Methvlphenol)
p-Cresol (4-Methvlphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total Organic Carbon
1,1,1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane
IJ-Dibromoethane (EDB)
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,2-Dichloropropane
1,4-Dioxane
2-Chloroethylvinyl Ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethylbenzene
Hexane
Isobutyl Alcohol
Methacrvlonitrile
Methyl Ethyl Ketone (2-Butanone)
Methylene Chloride
Styrene

AOI
Units
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
mR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR

33
33-PB-l

<430
<430
<6200
<430
<430
63 J
48.2
<6
<6
<6
<6
<6
<6
<13
<13
<6

<13
<6

<650R
<13
<13
<13
24

<13
<130
<26
<6
<6
<6
<13
<6
<6
<6
<6
<6
<13
<6
<6
<6
<65
<13
<13
<13
<6

33
33-PB-2

<600
<600

<5800
150 J
<600
660
123
<9
<9
<9
<9
<9
<9

<18
<18
<9
<18
<9

<910R
<18
<18
<18
<18
<18
<180
<36
<9
<9
<9
<18
<9
<9
<9
<9
<9
<18
<9
<9
<9
<91
<18
<18
5 J
<9

33
33-PB-3

<420
<420
<2000
<420
<420
75 J
71.1
<6
<6
<6
<6
<6
<6
<13
<13
<6

<13
<6

<630R
<13
<13
<13
<13
<13
<130
<25
<6
<6
<6
<13
<6
<6
<6
<6
<6
<13
<6
<6
<6
<63
<13
<13
<13
<6

33
33-PB-4

<410
<410
<2000
<410
<410
97 J
68.5
<6
<6
<6
<6
<6
<6

<12
<12
<6

<12
<6

<620R
<12
<12
<12
<12
<12

<120
<25
<6
<6
<6

<12
<6
<6
<6
<6
<6
<12
<6
<6
<6
<62
<12
<12
<12
<6

33
;33-PB-10..

<370
<370
<3600
<370
<370
<370
24.5
<6
<6
<6
<6
<6
<6
<11
<11
<6
<11
<6

<560R
<11

- <11
<11
<11
<11
<110
<23
<6
<6
<6
<11
<6
<6
<6

. <6
<6
<11

. <6
<6
<6
<56
<11
<11
3J
<6

33
.:33rPB-ll=,

<400
<400

<1900R
58 J
<400
<400
59.2
<6
<6
<6
<6
<6
<6

<12
<12
<6

<12
<6

<600R
<12
<12
<12
49
<12
<120
<24
29
<6
<6
<12
<6
<6
<6
<6
<6
<12
<6
14
<6
<60
<12
<12
1 J
<6

33
,33-J>B-12,,

<600
<600
<9400
160000
<640

140000
82.3

< 12000
< 12000
< 12000
< 12000
< 12000
< 12000
<24000
<24000
< 12000
<24000
< 12000

< 1200000 R
<24000
<24000
<24000
<24000
<24000
<240000
<49000
< 12000
< 12000
< 12000
<24000
< 12000
< 12000
< 12000
< 12000
< 12000
<24000
<12000
55000

< 12000
< 120000
<24000
<24000
<24000
< 12000

33
,;.33-RBTl4v,

<520
<520
<7600
350000
<520

230000
90

<9900
<9900
<9900
<9900
<9900
<9900

<20000
<20000
<9900
<20000
<9900

<990000 R
<20000
<20000
<20000
<20000
<20000
<200000
<40000
<9900
<9900
<9900
<20000
<9900
<9900
<9900
<9900
<9900
<20000
<9900
41000
<9900
<99000
<20000
<20000
<20000
<9900

33
-*33.-P,B:i5,

<380
<380
<1800
210 J
<380
<380
72.2
<6
<6
<6
<6
<6
<6
<11
<11
<6

<11
<6

<570R
<11
<11
<11
37

<11
<110
<23
<6
<6
<6
<11
<6
<6
<6
<6
<6
<11
<6 -
<6
<6
<57
<11
<11
2J
<6

33
v33-RB-16«

<390
<390
<3800
130000
<390
75000
87.7

<7400
<7400
<7400
<7400
<7400
<7400

< 15000
< 15000
<7400
< 15000
<7400

< 740000 R
< 15000
< 15000
< 15000
< 15000
< 15000
< 150000
<30000
<7400
<7400
<7400

< 15000
<7400
<7400
<7400
<7400
<7400
< 15000
<7400
26000
<7400
<74000
< 15000
< 15000
< 15000
<7400

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

2 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)
cis- 1 ,3-Oichloropropene
trans-l,3-Dichloropropene

AOI
Units
UR/KR
UR/KR
UK/KB
UR/KR
UR/KR
UK/KR
UR/KR
UR/KR
UR/KR

33
33-PB-l

<6
<6
<6
<6
<13
<13
<19
<6
<6

33
33-PB-2

<9
<9
<9
<9
<18
<18
<27
<9
<9

33
33-PB-3

<6
<6
<6
<6
<13
<13
<19
<6
<6

33
33-PB-4,.

<6
<6
<6
<6
<12
<12
<19
<6
<6

33
,,33-PBtlO,.

<6
<6
<6
<6
<11
<11
<17
<6
<6

33
;, 33-RB-ll

<6
1 J
<6
<6
<12
<12
9 J
<6
<6

33
,,33-RBr.l2..

< 12000
< 12000
<12000
< 12000
<24000
<24000
35000 J
< 12000
< 12000

33
-.33.7P.B314.,

<9900
<9900
<9900
<9900
<20000
<20000
41000
<9900
<9900

33
.v.33-.RB:15^

<6
<6
<6
<6
<11
<11
<17
<6
<6

33
.̂33;BB.-.16«

<7400
<7400
<7400
<7400
< 15000
< 15000
25000
<7400
<7400

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

3 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
1 ,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-MettYy\-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno(l ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene

AOI
Units
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KB
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/Kg

UR/Kg

UR/Kg

UR/KR
UR/KR
UR/Kg

UR/KR
UR/KR
ug/Kg
UR/Kg

UR/Kg

UR/KR
ug/Kg
UR/Kg

ug/Kg
UR/Kg

ug/Kg
UR/Kg

UR/Kg

ug/Kg
ug/Kg
UR/Kg

UR/Kg

UR/Kg

UR/KR
ug/Kg
UR/KR
UR/Kg

UR/Kg

UR/Kg
uR/Kg

OR
ORSD-1

<33
<33
<33
<33
<33
<33
61 J
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330

54
77
53
120
43
NA
NA
NA
NA
NA
84
NA
NA

<330
NA
110

<330
NA
NA
NA
57
NA

<330
NA

OR
ORSD-10

<330
<330
<330
<330
<330
<330

76
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330
59 J
55 J
50 J
78 J
61 J
NA
NA
NA
NA
NA

120 J
NA
NA

<330
NA

100 J
<330

NA
NA
NA

49 J
NA

<330
NA

OR
ORSD-11 •:

<33
<33
<33
<33
<33
40 R
<33
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330
88 J
57 J
59 J
65 J
77 J
NA
NA
NA
NA
NA

110 J
NA
NA

<330
NA

160 J
<330

NA
NA
NA

66 J
NA

<330
NA

OR
-ORSD-12

<33J
<33 J
<33J
<33J
<33 J
<33 J
<33J

NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330
<330
<330
<330
<330
<330

NA
NA
NA
NA
NA

<330
NA
NA

<330
NA

40 J
<330

NA
NA
NA

<330
NA

<330
NA

OR
ORSD-13 ,

<33 J
<33J
<33J
<33J
<33 J
<33J
<33J

NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330
<330
<330
<330
<330
<330

NA
NA
NA
NA
NA

<330
NA
NA

<330
NA

44 J
<330

NA
NA
NA

<330
NA

<330
NA

OR
^.ORSDr14,_

<33J
<33J
<33 J
<33 J
<33J
<33J
<33J

NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330
<330
<330
<330
<330
<330

NA
NA
NA
NA
NA

<330
NA
NA

<330
NA

<330
. . 21J.

NA
NA
NA

<330
NA

<330
NA

OR
,...ORSD,-2t..

<330
<330
<330
<330
<330
<330
740 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330

37
42
37

<330
<330

NA
NA
NA
NA
NA
47
NA
NA

<330
NA
62

<-330
NA
NA
NA
41
NA

<330
NA

OR
»-.ORSD.-3..,

<250
<250
<250
<250
<250
<250
1200
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
43
210
120
120
44
88
NA
NA
NA
NA
NA
250
NA
NA
31
NA
450

<330
NA
NA
NA
100
NA

<330
NA

OR
^ORSD.-4*s

<250
<250
<250
<250
<250
<250
290
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330

53
76
55

<330
67
NA
NA
NA
NA
NA
92
NA
NA

<330
NA
140

<330
NA
NA
NA
54
NA

<330
NA

OR
^ORSD^,

<330
<330
<330
<330
<330
<330
190
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
210
160
140
130
54
140
NA
NA
NA
NA
NA
280
NA
NA
42
NA
330

<330
NA
NA
NA
110
NA

<330
NA

OR
,',ORSD.-6.t

<250
<250
<250
<250
<250
<250
270
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
56
190
200
140
75
170
NA
NA
NA
NA
NA
240
NA
NA
42
NA
400

<330
NA
NA
NA
180
NA

<330
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

4 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName ,
o-Cresol (2-MethylphenoD
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Total Organic Carbon
1 , lj 1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane
l,2-Dibromo-3-chloropropane
1,2-Dibromoethane (EDB)
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1 ,2-Dichloropropane
1,4-Dioxane
2-Chloroethylvinyl Ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethylbenzene
Hexane
Isobutyl Alcohol
Methacrylonitrile
Methyl Ethyl Ketone (2-Butanone)
Methylene Chloride
Styrene

AOI
Units
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
mR/KR
UR/KR
UR/KR
UR/Kg

UR/Kg

ug/Kg
UR/KR
UR/KR
UR/Kg

UR/KR
ug/Kg
UR/KR
ug/Kg
ug/Kg
ug/Kg
UR/KR
UR/KR
UR/KR
ug/Kg
ug/Kg
UR/Kg

ug/Kg
UR/Kg

UR/KR
UR/Kg

UR/KR
UR/KR
UR/KR
uR/Kg
UR/Kg

uR/Kg
ug/Kg
ug/Kg
ug/Kg
UR/Kg

ug/Kg
ug/Kg
ug/Kg

OR
ORSD-1

NA
NA
NA
99
NA
140
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
ORSD-10

NA
NA
NA

76 J
NA

180 J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

. NA
NA
NA
NA
NA
NA
NA
NA

OR
ORSD-11

NA
NA
NA

130 J
NA

180 J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

. . . NA . .
NA
NA
NA
NA
NA
NA
NA

OR
ORSD-12

NA
NA
NA

<330
NA

44J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

. NA
NA
NA
NA
NA
NA
NA
NA

OR
.ORSD-13,

NA
NA
NA

<330
NA

41 J
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
. ORSD-14 ,

NA
NA
NA

<330
NA

<330
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

- NA
NA
NA
NA
NA
NA
NA
NA

OR

uORSD-2 ,
NA
NA
NA
37
NA
64
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA -
NA
NA
NA
NA
NA
NA
NA

OR
. -ORSD-3.;,

NA
NA
NA
260
NA
440
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
~«ORSDr4-,

NA
NA
NA
79
NA
160
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
».ORSD.-5^

NA
NA
NA
140
NA
370
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
^,ORSD-6 ,

NA
NA
NA
220
NA
540
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

5 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinvl Chloride
Xylenes (Total)
cis-l,3-Dichloropropene
trans- 1 ,3-Dichloropropene

AOI
Units
UR/Kg

UR/KR
UR/KR
UR/Kg

ug/Kg
UR/KR
ug/Kg
UR/Kg

UR/KR

OR
ORSD-1

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
ORSD-10

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
ORSD-11

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
ORSD-12,

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
ORSDtlS .

NA
NA

- NA
NA
NA
NA
NA
NA
NA

. OR
,,ORSD,-14

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
^ORSD-2,

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
,.,ORSD-3,,.

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
^ORSD;4.

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
s- ORSD-5i -

NA
NA
NA
NA
NA
NA
NA
NA
NA

OR
^ORSD-6 -.;

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

6 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

:*;:. •£^T.v£-v;£fr^sS?.-.: -.y :; •> :• '-• f j • - --•
RarameterNam'M ;̂̂ ^Jife.;i*,̂ i
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
1 ,2,4-Trichlorobenzene
1^2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Methyl-4,6-dinitropheno
2-Methylnaphthalene
3,3'-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
Bis(2-chloroisopropyl)eth
bis(2-Ethylhexyl)phthalate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Di-n-octyl phthalate
Dibenzo(a,h)anthracene
Diethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndenoQ,2,3-cdJpyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene

*• AOI£&
^Uiilts^

UR/Kg

ug/Kg
UR/Kg

UR/Kg

ug/Kg
UR/Kg

UR/Kg

us/Kg
UR/Kg

UR/KR
ug/Kg
us/Kg
UR/Kg

UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/Kg

UR/KR
UR/KR
UR/KR
UR/Kg

UR/Kg

UR/Kg

UR/KR
ug/Kg
UR/Kg

UR/Kg

UR/Kg

UR/Kg

ug/Kg
ug/Kg
ug/Kg
UR/Kg

ug/Kg
UR/Kg

ug/Kg
uR/Kg
ug/Kg_
ug/Kg_
ug/Kg
UR/KR

v; COR ::
80RSD-7J

770
<33
<33
<33
<33
< 33
920
NA
NA
NA
NA
NA
NA
NA
NA
NA

9100
<330

NA
97
240
270
220
60
93
NA
NA
NA
NA
NA
380
NA
NA
36
NA
450

<330
NA
NA
NA
94
NA

<330
NA

'-:.b«Ii'V"OR,H;k>.,v
,-XORSDPEBPKsA

<250
<250
<250
<250
<250
<250
230
NA
NA
NA
NA
NA,
NA
NA
NA
NA

<330
<330

NA
91
120
110
79
53
150
NA
NA
NA
NA
NA
280
NA
NA

<330
NA
340

<330
NA
NA
NA
79
NA

<330
NA

iS^O.Rv-^
i;;ORSK8fi

<33
<33
<33
<33
<33
<33
29 J
NA
NA
NA
NA
NA,
NA
NA
NA
NA

<330
<330

NA
<330

58
58
46

<330
45
NA
NA
NA
NA
NA
74
NA
NA

<330
NA
110

<330
NA
NA
NA
48
NA

<330
NA

PD^OR;̂
ITORSDI9I2

<33
<33
<33
<33
<33
<33
17 J
NA
NA
NA
NA
NA
NA
NA
NA
NA

<330
<330

NA
<330

53
41
52

<330
25
NA
NA
NA
NA
NA
76
NA
NA

<330
NA
86

<330
NA
NA
NA
34
NA

<330
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

7 of 9
J = Estimated value

R = Rejected



Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

".litN -'̂ hr 3/.--;tr''"v-. •:•- * -•**•-*'«.4i&.s~>-._,f3i >,.'•.•'.">"•, .-.' •'•• « •.':;&!- .*4
PaYatneferNameKiî î ii.^-^^^*
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene
Phenol
Pvrene
Total Organic Carbon
1 , 1 , 1 -Trichloroethane
1 , 1 ,2,2-TetracWoroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
i^-Dibromo-S-chloropropane
1,2-Dibromoethane (EDB)
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,2-DichloroprojDane
1,4-Dioxane
2-Chloroethylvinyl Ether
2-Hexanone
4-Methyl-2-pentanone (MIBK)
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethylbenzene
Hexane
Isobutyl Alcohol
Methacrylonitrile
Methyl Ethyl Ketone (2-Butanone)
Methylene Chloride
Styrene

si, AOI,.
*tUnitSi*

UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
UR/KR
mg/Kg
UR/KR
UR/KR
UR/KR
UR/KR
UR/Kg

UR/KR
UR/KR
UR/KR
UR/KR
UR/Kfi

UR/KR
UR/KR
UR/Kg

UR/KR
UR/KR
UR/Kg

UR/KR
UR/KR
ug/Kg
UR/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg
UR/KR
ug/Kg
ug/Kg
UR/KR
ug/Kg
ug/Kg
ug/Kg

_ ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

-, OR_
iiORSD-7

NA
NA
NA
240
NA
320
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

'.,. ;-:•"•' ORk^>*,;;
•••VtORSD^Dimv;

NA
NA
NA
220
NA
360
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

• NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

;-'.-V;OR«?-.#
rORSDjSfi

NA
NA
NA
75
NA
150
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<.:.'$QKt-£$.
&ORSDJ9,);

NA
NA
NA
63
NA
130
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA .
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

8 of 9
J = Estimated value

R = Rejected



Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylenes (Total)
cis-l,3-Dichloropropene

Table 8
Sediment Analytical Data Summary

UPRR Ogden Railyard Phase II Rl, September - December 2000

trans-1.3-Dichloropropene

UK/Kg
ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

9 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

' '•'•,. .. '.'•';. •' V ' : . • ' . * > " '
ParanieterNarrie
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

"j» ; v '•
ScreenValue

4.5
256
110
219
9.2
0.2
9.2
0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

L AOl
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

12
12-MW1

9.2 J
590
<2
0.5
<2
<2
<2
<2

<2 J
<2
0.2
<1J

1
<1 J
<1J
<1J
<1 J
<1 J
<1 J
<1 J
<1J

12
12-MW2D'

5.2
272
<2
<2
<2
<2
<2
<2
<2
3
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

:12 .
12-MW3

5.2
323
<2
<2
<2
<2
<2
<2
<2
3
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

13,!

>13-MVyi,
NA
NA
NA
0.8
<2
<2
<2
<2
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

--•M3 .:;:.;";
>13-MW17i

NA
NA
NA
0.6
<2
<2
<2
<2
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

•,:<:,: A3-' '• .
:13rMW18,

NA
NA
NA
0.6
<2
<2
<2
<2
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

:- . " :i3 ' " : '
-f 13-MW18 DUP

NA
NA
NA
0.7
<2
<2
<2
<2
0.2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

' 13
13-MW2

NA
NA
NA
<2
<2
<2
<2
<2
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

18 :

18-MW1
3.8

84.6
<2
<2
<2
<2
<2
<2
0.3
<2
<2
26
<1
1

<1
<3
<2
<1
<1
<1
<1

19:
19.MW1D

4.4
462
2J
0.7
<2
<2
<2
<2

<2R
<2
0.2
<1
<1
<1
<1
<3
<2
<1
<1
<1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

1of9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

. - , ' ' . ; < . ' . ; • . • • • '-J???^ •$•$$&.

,ParameterName . ' ,.,;.,|' ,:;>•, iî
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

•̂•Slsit̂ His'?;::
jScreahValue

4.5
256
110
219
9.2
0.2
9.2

0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

19
19:MW1DDUP

4.4
433
<2
0.8
<2
<2
<2
<2
<2
<2
0.2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

20
20-MW1 ;

4.4
173
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

: 20
20-MW2

2.8
382
0.7
2
<2
<2
<2
<2
<2
<2
0.2
<1
<1
<1
<1
<1
<1
0.6
<1
<1
<1

' • ; • 2 0 *
20-fffiN3D_

4.4
226
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

••: :r21 V'
21_rMVV:1,

1.8
126
<2
<2
<2
<2
<2
<2

<2J
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

21
2i-MW2

4
171
6
4

<2
<2
<2
<2

<2J
<2
3

<1
<1
<1
1

<1
<1
3
<1
5
re

21
î-iwwa

1.8
336
19
3

<2
<2
<2
<2

<2J
<2
<2
<1
<1
<1
<1
<1
<1
1

<1
<1
41

22A
;22A-MW1

3.8
330
<2
2

<2
<2
<2
<2
<2
<2
<2
60
<1

610
6

<1
<1
7

32
<1
730

22A
.,22ArMW2

<20
301
<2 J
1 J

<2J
<2J
<2 J
<2 J
<2J
<2 J
<2J
<1
<1
5

<1
75
<1
3
56
<1
<1

22A
22A-MW3

<20
339
<2R
2 J

<2R
<2R
<2R
<2R
<2R
<2 J
<2R
0.5
<1
43
<1
<1
<1
2

<1
<1
36

22A
22A-MW4

1.8
458
<2
2

<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

2 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

• : - • . - • • ' ' • • ' ''•$&*••••'**&
ParameterName .,: ^£...'t;;,,ias
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

"feiiii* ̂ H ,̂..4
iScreenValue

4.5
256
110
219
9.2
0.2
9.2
0.92
73
1

110
73
1.2
365

7
0.96

5
2.3
23
6.1
2

;^22A
,;;22A-MW5

6.7
329
<2
0.2
<2
<2
<2
<2
<2
<2
<2
0.6
<1
170
<1
<3
37
4
37
<1

300

22A
22A-MW6

2.1
279
28
2
<2
<2
<2
<2
0.6
<2
0.9
580
3

2000
66
<3

3700
8J
62
4

870

22A ;

, 22A-MW6D ,
30.6
576
<2
0.7
<2
<2
<2
<2
0.2
<2
0.3
76
1

810
8
<3
870
3
94
0.9
520

22B
22B-MW1

4.4
283
<2
2
<2
<2
<2
<2

<2R
<2
0.3
<5
<5
<5
<5
<15
35
<5
<5
<5
34

,;;22B •'• .'...
22B-MW2D,:

<20
329
<2R
0.7

<2R
<2R
<2 R
<2 R
<2R
<2R
<2R
<5
<5
<5

0.5 J
<15
26

0.6 J
<5
<5
82

•• 26 !

j26;M\V1i:

1.8
190

<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<1
<1
<1
<1
<1
<1
<1
<1
<1
0.5

• , ' . '26 , ; . ' •
26^VIW1 DUP ;

<20
194

<2R
<2R
<2R
<2R
<2 R
<2 R
<2R
<2R
<2R
<1
<1

<1 R
<1

<1 R
<1 R
<1 R
<1 R
<1
<1

26
;26-MW2

1.8
288
<2 R
<2R
<2R
<2R
<2R
<2 R
<2R
<2R
<2R
<1
<1
<1
<1
<1
<1
<1
<1
<1
4

26
" 26-STMW1,,

11.6
270
<2R
<2R
<2R
<2R
<2 R
<2R
<2R
<2 R
<2R
<1
<1
<1
<1
<1
<1
<1
<1
<1
3

27
:.27-Mvyi,

5.2
80.8
<2
<2
<2
<2
<2
<2
<2
3
<2
<1
<1
<1
<1
<1
<1
<1
<1
3

<1

27
,,27-MW2,

5.2
163
<2
<2
<2
<2
<2
<2
<2
2

<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

3 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

Parameteitiariie .,- • :'iS5:Si*a ,̂'
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1 , 1 ,1 -Trichloroethane
1 ,1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

l̂ fcT^S^ ••:;''
jfScreenVaiue

4.5
256
110
219
9.2
0.2
9.2

0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

•;,.••>.- 30
30:MW-3.

5.9
473

3
0.6
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
9
<1
<1
<1

30
30-MW1

4.4
174
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
2

, <1
<1
45

30
30-MW2

74.8
501
4
3

<2
<2
<2
<2
0.5
<2
0.4
<1
<1
<1
<1
<1
<1
2
<1
<1
<1

30 j
30-MW4

4.4
603
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

; ; .30.., • , .
30-MW6D,,

1.8
177

0.06 R
0.1 R
<2R
<2R
<2R
<2R
<2R
<2 R
<2R
<1
<1
<1
1

<1
<1
7

<1
<1

810

•:••'<• . , ;•. 30J;- .l; ..;

i;3p-MW6p,DURj,
<20
179

<2R
<2R
<2R
<2R
<2 R
<2R
<2R
<2 R
<2 R
<1
<1

<1 R
2

<1 R
<1 R
7 R
<1 R
<1

620 J

30
30rMW7;

1.8
86.4
<2R
<2R
<2R
<2R
<2R
<2R
<2R
<2 R
<2 R
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

; 32 . .
32^1

2.6
522
<2R

1
<2R
<2R
<2R
<2R
0.9

<2R
0.3
<1
<1
<1
<1
<3
<2
<1
<1
<1
<1

:••• 32 .• ;

.32-MW14
<20
629
<2
<2

0.02
<2
<2
<2
<2
3

<2

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

: ' "32 • f •
:..'32-MW1,4D.UP-x

<20
626
<1
<1
<2
<1
<1
<2
<2
3
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

33
.33-MW2FP

NA
NA
680
240
18
19
18
2

4300
<1

2fO
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

4 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName :' ; B/Î C îl̂ li
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

J*^^**'̂
;ScreenVaIue

4.5
256
110
219
9.2
0.2
9.2

0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

•;>'.::^33,. „
,.33-MW4FP

NA
NA
720
170
3
3

3
0.2

6900
<1
92
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

33
33-MW5FP

NA
NA
320

240
1
1

2
0.1

2200
<1
94
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

33 ' .'•- '
:33-MW6FP.,

NA
NA
28
130
0.7
0.4

0.8
<2
140

<1
84
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

:, !>.; 341-1'- .'
34-B1W1,

6.1
263
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
38
<1
<1
<1
4

2
<1

140

.>•'., 3*. ••:
;34:B2W2^

5.1
356
<2
2

<2
<2
<2
<2
<2
7

<2
<1
<1

82 J
<1
<1
<1
2 J

35 J
<1

15 J

.. • • . • 3 4 : ,
.;34iMW1

4.2
302
<2
<2
<2
<2
<2
<2
0.2
<2
<2
<1
<1
240
<1
<1
<1
4 J
<1
1

260

.-• '•34-,;:., .
34-MW2

4.4
226
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
120
<1
<1
<1
0.7
<1
<1
32

' .34? '!
34-MW3 ;

<20
215
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1

29 J
2
<1
<1
3 J
<1
0.7

3100

34
. 34TMW3D J

142
336
<1
<1
<2
<1
<1
<2
<2
<1
<1
<1
<1
15
<1
<1
<1
0.8
0.9
<1
41

; 34
,34^MW4:

1.8
248
<2
<2
<2
<2
<2
<2
<2
<2
<2
2
<1
12
<1
<1
<1
<1
<1
1

36

34
34-MW7D

2.7
358
<2R
2J

<2R
<2R
<2R
<2R
<2R
<2R
<2R
<1
<1
48
<1
<3

<2J
1

35
<1
7

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

5 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

. '. •.' .• ' "'• '•';.£. •••t^-SS,
ParameterName , ,„.. , . v ^
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1-Trichloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

•'•ij"'l r:' ^w:."' •"•' •*'• •' •'•••]••, '* »"#$*• • *• ; • •
ScreenValue

4.5
256
110
219
9.2
0.2
9.2
0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

••-.> .34.
34-MW8

55. 1
552
<2
1

<2
<2
<2
<2
<2
<2
<2
<1
<1
24
2 J
<3
2

6J
4

0.6
80

• 3* '••
34-MVV9.'

2.9
159

<2R
0.3

<2R
<2R
<2R
<2R
<2R
<2R
<2R
<1
<1
<1
<1
<3
<2
<1
<1
<1
<1

34
34.-OB-12

<20
284
<2
<2
<2
<2
<2
<2
<2
<2
0.4
<1
<1
1

<1
<1
<1
<1
<1
<1
3

: -34 ••• '
\ 34-OB-13

4.4
345
<2
2

<2
<2
<2
<2
<2
<2
0.3
<1
<1
39
<1
<1
<1
1

20
<1
13

- • ; ; . • • 341- . -;•
34-OB-16

4.2
155
<2 J
<2J
<2 J
<2J
<2J
<2J

0.03 J
<2 J
<2J
<1
<1
4
<1
<1
<1
<1
1

<1
2

::•" , ' •34^--.
34-OBilT,

13.5
154 J

<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
0.5
<1
<1
<1
<1
<1
<1
<1

" • • 3 4 :
' 34-SR-MW-02

89.2
416

<2
0.5
<2
<2
<2
<2
<2
<2
<2
<1
<1
2

<1
<1
<1
<1
34

<1
2

' •'.' 34 '
34-SPrMWr03

<20
152

<2R
<2R
<2R
<2R
<2R
<2R
<2R
2.7 J
<2R
<1
<1
3

<1
<1
<1
<1
1

<1
0.6

34'
34-ST1;

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

' ••'34, ,
34^ST2

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

34
, 34.-ST3

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

6 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName . . .

Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

ScreenValue
4.5
256
110
219
9.2
0.2
9.2

0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

35
35-MW1

7.8
302
37
4

<2
<2
<2
<2

<2 J
<2
6
<1
<1
1

<1
<3
<2
<1
<1
<1
2

35
35-MW1 DUP

10.5
295
<2
<2
<2
<2
<2
<2

<2 J
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
2

. •:,35*-v
35-MW2,

2.6
159
<2
0.4
<2
<2
<2
<2

<2R
<2 J
<2
<1
<1
<1
<1
<3
4
<1
<1
<1
<1

36
36-MW1

1.8
63.5
<2
<2
<2
<2
<2
<2

<2 J
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

: • <Jw r ,*:.

j 367MW2,,
<20
221
<2J
<2 J
<2 J
<2 J
<2 J
<2 J
<2 J
<2 J
<2J
<1
<1
<1
<1
<1
<1
<1
<1
<1
0.9

••:,,;•• 36 -••-
..SjB-jMVWj;

<20
113
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

36
^ 36-MW5 w

<20
156
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

36
36-MW6

<20
77.4
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

36
36-MW7

4.4
157
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

37
37-MW1

NA
NA
NA
6

<2
<1
<1
<2
<2
NA
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

37
37-MW2

NA
NA
NA
3

<2
<1
<1
<2
0.8
NA
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

37
; 37-MW3

L NA
NA
NA
<2
<2
<2
<2
<2
<2
NA
<2
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

7of9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

' ; • • • • - < : : •"".• ' ; . . ':%f;S|*^
ParameterName ,, ^Jc'ji^vw&life
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

$*$*Pift£-
fstfeeiiyalue;,,

4.5
256
110
219
9.2
0.2
9.2
0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

Jiv:«j37- • .

37-MW4
NA
NA
NA
0.5
<2
<2
<2
<2

<2 J
NA
0.3
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

38
38-MW10 ,

1.8
395
<2
<2
<2
<2
<2
<2

<2 J
<2
<2
<1
<1
<1
<1
<1
<1
2

. <1
<1
<1

-• *T38"'S^
38-MW12J

2.1
793
36
1

<2
<1
<1
<2
37
<1
0.8

2200
<1

1200
50
<1
<1
3

170
91
710

^•38"*V:

438-MW2;.
1.8
111
<1
<1
<2
<1
<1
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

v* . ̂ 38 •['. •
£38-MW3

<20
160
<2
<2
<2
<2
<2
<2
<2
<2
<2
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

'.':-; 38- A.
..ss-MWisj

1.8
374
0.2 J
0.2 J
<2J
<2J
<2 J
<2 J
<2 J
<2 J
0.5 J
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

, 38
^Myys.

1.8
340

3
2
<2
f
<2
0.3

0.9 J
<2
0.7
<1
<1
<1
<1
<1
<1
1
2
<1
<1

38
,38:MW7,

1.8
316
0.07
<2
<2
<2
<2
<2

<2 J
<2
<2
<1
<1
5

<1
<1
<1
2
15
<1
2

38 ;
38-MW8

6
145
0.1
<2
<2
<2
<2
<2

0.06 J
<2
0.1
<1
<1
1

<1
<1
<1
<1
<1
<1
<1

, 3 8
,38TMVV8RUP :

7.9
145
<2
<2
<2
<2
<2
<2

<2J
<2
<2
<1
<1
1
1

<1
<1
<1
<1
<1
0.9

: ss
38-MW9

1.8
135
<2J
<2J
<2J
<2J
<2J
<2J
<2J
<2J
<2J
<1
<1
10
<1
<1
<1
<1
2

<1
9

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

8 of 9
J = Estimated value

R = Rejected



Table 9
Groundwater Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

ParameterName - ;iiî ;lK̂ Sl:
Arsenic
Barium
2-Methylnaphthalene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene
Dibenzo(a,h)anthracene
Naphthalene
Pentachlorophenol
Phenanthrene
1,1,1 -Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1 ,2,3-Trichloropropane
1 ,2-Dichloroethane
Benzene
Chloroethane (Ethyl chloride)
Trichloroethene
Vinyl chloride

fScreen'Value;
4.5
256
110
219
9.2
0.2
9.2

0.92
73
1

110
73
1.2
365
7

0.96
5

2.3
23
6.1
2

,^,i-j.;SPRR5 .•
4SFJRR5-MW1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
1

<1
<1
<1
<1

<1
<1
<1

SPRR5 -,;.;•
SPRR5:MW2i:v

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<1
<1
1

<1 R
<1
<1
<1

<1 R
<1
3

SPRR5 i;.-
^PRRS-MWai

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.8
<1
1

<1
<1
<1
<1
<1
<1
<1

'•f ;?:. . :SPRR5 < '.K
•jfSPRRs-iyiwspiiP ĵ,;

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
0.8
<1
2

<1
<1
<1
<1
<1
<1
<1

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown
Outlined values indicate detects above screen value

9 of 9
J = Estimated value

R = Rejected



Table 10
Soil Detections Above Screening Levels

UPRR Ogden Railyard Phase II Rl, September - December 2000

'i1illT11MinBMMMBMBBIBBBMMITtr|î ^
^ararr̂ tpjjp.arno^^^^^^^^^^HllS î̂ ^
2-Methylnaphthalene

Acenaphthene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(b)fluoranthene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate

Chrysene
Di-n-octyl phthalate
Dibenzo(a,h)anthracene

Fluoranthene

Fluorene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

6132
12264

7.8
0.78
7.8
78

409
784

4088
0.78
8176
8176
7.8

4088
6132
6132

ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg

ug/Kg

ug/Kg
ug/Kg
ug/Kg

ug/Kg

430
3100
1700
1900
770
940
<330
1900
<330
150

3600

2200
760
730
9600

5800

5800

20000
7100
8300
4400

3900

<660
7900
<660
900

17000

14000
4100
9900

45000

35000

190
980
700
730
280
400
<330
800
<330
59

1400
730
290
83

3500

2700 J

Mitl3&34jg :̂c-Hi
I345S LU D&Ê MI

6100
<50000
<50000
<50000

<50000
<50000

16000
<50000
13000

<50000

<50000

<50000

<50000
<50000
<50000
14000

:a.;̂ :?Hs--34;giv*>:

i34iSL:UQ>GE î
76000

3100
1200
990
3000

2900

3400
3500
3100

<7900

3300

7600
1200

<7900
23000

5100

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

of1
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

•••• • , .
ParameterName
Arsenic
Cadmium
Selenium
2,6-Dinitrotoluene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Hexachlorobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
1,1,2-Trichloroethane
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1 ,2-Dichloropropane
Acrylonitrile
Benzene
Bromodichloromethane
Methacrylonitrile

l&efYaluei
4.5
3.7
18
0.1
0.2
0.92

1
0.96

1
1.2

0.96
4.8
1
12
2.3
1.1

3.65

AOI
Units
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

••'Xl2;'*;w
•.12.-M.Wl3

1
2
2
2
2
2

?

-rKvri-12.^..-.

J12TMW2D,.

5

40
1
2
2

L 2
2

f

:::,-12 S*.,
;,12TMW3;.

5

40
1
2
2
2
2

1

£.4i3f. ••<••;
1jj13.-MW,1i

2
2

#ife 13 ••!:?•
i1.3iMW1Ĵ

2
2

13 ,
it13-MW.18»

2
2

13 ,
,13-MW-lSDUP

2

2

13
,;13TMW2

2
2

18
,18-MW1,

20

5

40

f

2

2

2

2

2

3

19
«19-MW1D

20

5

40
1
2
2
2
2
2

3

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

of9
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

Cadmium
Selenium 18
2,6-Dinitrotoluene 0.1
Benzo(a)pyrene 0.2
Dibenzo(a,h)anthracene 0.92
Hexachlorobenzene
N-Nitrosodi-n-propylamine 0.96
Pentachlorophenol
1,1,2-Trichloroethane 1.2
1 ,2,3-Trichloropropane 0.96
1 ,2-Dibromo-3-chloropropane (DBCP) 4.8
1,2-Dichloropropane
Acrylonitrile 12
Benzene 2.3
Bromodichloromethane 1.1
Methacrylonitrile 3.65

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

2 of 9
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

ParSSrN î̂ ^̂ ^̂ ^HIEilSBHl̂ iî l
Arsenic
Cadmium
Selenium
2,6-Dinitrotoluene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Hexachlorobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
1,1,2-Trichloroethane
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1 ,2-Dichloropropane
Acrylonitrile
Benzene
Bromodichloromethane
Methacrylonitrile

4.5
3.7
18
0.1
0.2
0.92

1
0.96

1
1.2

0.96
4.8
1
12
2.3
1.1

3.65

1
2
2
2
2
2

1

••I22A1MI
|22A"MW.51

20

40
1
2
2
2
2
2

3
-

40
1
2
2
2
2
2

3

tt8ttt22AMMHJ

|22A"rM.Vyj5Dj

40
1
2
2
2
2
2

3

MK22BIM
i22BiMW,1i

5
40
1
2
2
2
2
2
5
15
5
5
25
5
5

20
5

40
1

2

5
15
5
5
25
5
5

KX£26y£-:i
|26iMYMjs

1

10

M€&;26ffc.;ifr:
ii26iMyy.1iiD.URa

20

;:;:;w26£s*
g26|MVy2i

1

10

•vi*>.r26::.J--'.-:

i26;Sii;Myyi1i

1

10

Note:
Values Shown are REPORTING LIMITS
for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

3 of 9
J = Estimated value

R = Rejected
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' ' > - > • • • • •'JittMJBflHHHilfittiNtttt!
ParameterName-'-.JwHIBHl
Arsenic
Cadmium
Selenium
2,6-Dinitrotoluene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Hexachlorobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
1,1,2-Trichloroethane
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1 ,2-Dichloropropane
Acrylonitrile
Benzene
Bromodichloromethane
Methacrylonitrile

mummŝ
^̂ cS îiWi

4.5
3.7
18
0.1
0.2

0.92
1

0.96
1

1.2
0.96
4.8
1
12
2.3
1.1

3.65

* «-27svv:
.27-MW1 £

, 1
2
2
2
2

1

K^Z.-.-i.S
_27^MW2i.

5

1
2
2
2
2

1

*&*30fr<-',*>
^30-MW-S^

1
2
2
2
2
2

1

'.•M3Q3&*
*30-MV\tU

" 1
2
2
2
2
2

1

&&c30«£«
i30-MVV2a

1

2
2
2
2
2

1

M&-3QSS8&.
K30-MW4i

1
2
2
2
2
2

1

i> 30
i30-MW6D-

1

10

30
^30-MW6D;DUR.

20

30
,30-MW73

1

10

32
s:32-MWJ1i

20
5
40
1

2

3

32
»32-MW14.

20
5

1
2
2
2
2

1

-

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

4 of 9
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

Arsenic 4.5 20
t3jgM.Vy4.Eei i3.3iMjy.5Ea t33;Mj t34lM.W3i

20
Cadmium 3.7
Selenium 18 40

2,6-Dinitrotoluene 0.1
Benzo(a)pyrene 0.2
Dibenzo(a,h)anthracene 0.92
Hexachlorobenzene
N-Nitrosodi-n-propylamine 0.96
Pentachlorophenol
1,1,2-Trichloroethane 1.2
1 ,2,3-Trichloropropane 0.96
1 ,2-Dibromo-3-chloropropane (DBCP) 4.8
1 ,2-Dichloropropane
Acrylonitrile 12

Benzene 2.3
Bromodichloromethane 1.1
Methacrylonitrile 3.65

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

5 of 9
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

Paramete^amî ll̂ ^̂ ^̂ ^̂ ^Bp^SQSMiPI
Arsenic 4.5
Cadmium 3.7
Selenium
2,6-Dinitrotoluene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Hexachlorobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
1,1,2-Trichloroethane
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1,2-Dichloropropane
Acrylonitrile
Benzene
Bromodichloromethane
Methacrylonitrile

18
0.1
0.2
0.92

1
0.96

1
1.2

0.96
4.8
1
12
2.3
1.1

3.65

f!a$343©fi
34*MW3D3

0.9
1
2

1

1

H9B34&S,
t34rMW4*

1
2
2
2
2
2

1

mn&M&m
t34-MWIDi

5
40
1

2

3

mmztim.
a34-MW8j

40
1
2
2
2
2
2

3

Me34aSft
«3.4rMW.9i

40
1

2

3

a®H3A£*iB<
i34iOBi12i

20

1
2
2
2
2
2

1

.y;#34,." -

t34iPEtil3j

1
2
2
2
2
2

1

':.',/,• 34,..

i34;QB-A6ij

1
2
2
2
2
2

1

34 .
tL34-p.Ba1.7i

1
2
2
2
2
2

1

•'i".-,-34. ..' '-..
**34^SH;MW^25i

1
2
2
2
2
2

1

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

6 of 9
J = Estimated value

R = Rejected
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Selenium
2,6-Dinitrotoluene 0.1
Benzo(a)pyrene 0.2
Dibenzo(a,h)anthracene 0.92
Hexachlorobenzene
N-Nitrosodi-n-propylamine 0.96
Pentachlorophenol
1,1,2-Trichloroethane 1.2
1,2,3-Trichloropropane 0.96
1,2-Dibromo-3-chloropropane (DBCP) 4.8
1,2-Dichloropropane
Acrylonitrile 12
Benzene 2.3
Bromodichloromethane 1.1
Methacrylonitrile 3.65 10 10 10

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

7 of 9
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

Parameter-Name
Arsenic
Cadmium
Selenium
2,6-Dinitrotoluene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Hexachlorobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
1,1,2-Trichloroethane
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1 ,2-Dichloropropane
Acrylonitrile
Benzene
Bromodichloromethane
Methacrylonitrile

ScreenValue
4.5
3.7
18
0.1
0.2
0.92

1
0.96

1
1.2

0.96
4.8
1
12
2.3
1.1

3.65

36
36-MW6

20

1
2
2
2
2
2

1

36
36-MW7

1
2
2
2
2
2

1

> 37
37-MW1

1

2

37
,.37-MW2

1

2

' 37 ,•<:..
37TMW3

2

2

•.,: 37 ..:•
.37-MW4

2

2

:,""-38-:.
38.-MW10

1
2
2
2
2
2

1

38
38-MW12:

20

40
1
1
2

1

1

38
38-MW2

1

1

2

1

1

38
38-M.W3

20

1
2
2
2
2
2

1

38
38.MW4

1
2
2
2
2
2

1

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

8 of 9
J = Estimated value

R = Rejected



Groundwater Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

• • • • ' • • • ' - '
ParameterName . :••
Arsenic
Cadmium
Selenium
2,6-Dinitrotoluene
Benzo(a)pyrene
Dibenzo(a,h)anthracene
Hexachlorobenzene
N-Nitrosodi-n-propylamine
Pentachlorophenol
1,1,2-Trichloroethane
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
1,2-Dichloropropane
Acrylonitrile
Benzene
Bromodichloromethane
Methacrylonitrile

llĉ ft!pTii£
4.5
3.7
18
0.1
0.2

0.92
1

0.96
1

1.2
0.96
4.8
1

12
2.3
1.1

3.65

Vv38 -">
&38-MW5.

1

2
2
2

1

•:;»38sfis
>38-MVV7i

1

2

2

2

2

2

1

»?-'iS38 •.',.!"•* •
i38rMW8

1

2
2
2
2
2

1

£>-;&..38-t..:^«
^SS-MWS.DUlb

1
2
2
2
2
2

1

-:^>38-j
j38tMW9i,

1
2
2
2
2
2

1

* iSPRRS :
*SRRR5-MVV1.

1

SPRR5
SPRR5-MW2.

1

SPRR5
.,SPRR5;MWau

1

SPRR5
^SeRRS-MWS DUP

1

Note:
Values Shown are REPORTING LIMITS

for nondetects at limits above screen values.

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

9 of 9
J = Estimated value

R = Rejected



Soil Non Detections Above Screening Levels
UPRR Ogden Railyard Phase II Rl, September - December 2000

: K;'̂ allMHiBiaBB|W 1̂̂ :̂̂ iv;lJ«» z
>aram^̂ N"a'm îHHHÎ ŷ ^Kt.̂ S£%l-'.
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
3,3-Dichlorobenzidine
Acenaphthene
Acenaphthylene
Aniline
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phtha!ate
Butylbenzyl phthalate
Carbazole
Chrysene
Di-n-butyl phthalate
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachloroethane
lndeno(1 ,2,3-cd)pyrene
N-Nitrosodi-n-propylamine
Naphthalene
Nitrobenzene
o-Cresol (2-Methylphenol)
p-Cresol (4-Methylphenol)
Pentachlorophenol
Phenanthrene _ _ . . . . - . .
1 ,2,3-Trichloropropane
1 ,2-Dibromo-3-chloropropane (DBCP)
Acrylonitrile
Vinyl chloride

*M%^'"'-£
fcScWriValtle*

2044
18396
238
4088

409
8.4
13

12264
6132
1004
7.8

0.78
7.8

6132
78
5.2
409

40880
286
784

20440
0.78
8176
8176
3.6
204
7.8

0.82
4088 J
102

10220
1022
48

-6132. ...
1

4.1
11
3

siAOIS;
«UnitS,,;
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

58SJMSS&33-!;1:'- &&*:.
i33-MR2 (14-16),;

330

330
660

330

330

330
330

330

330

7600
. . .

5
10
20
10

"v :f; ?.̂ i33«î i«s»
,a33-MW2FR,(18-19K

660

660
660
1300

660
660

660
660

660

660

3200

5
10
20
10

:;W«£i-'-33"'' •••».-.• •••
,&33-MW6FP416-17k

330

330
660

330

330

330
330

330

330

7600
- --

5
10
20
10

34
34-SLUDGE-M

50000
50000
50000

50000
50000
50000
99000
50000
50000
50000
50000
50000
50000
50000
50000
50000

50000
50000
50000
50000
50000
50000
50000
50000
50000
50000
50000
50000
50000
50000
50000
240000
50000

34
34-SLUDGE-S

7900

7900

7900
7900
7900
16000

7900
7900

7900

7900

7900

7900
7900

7900
7900
7900

7900
38000

NA = Not sampled
<2.5 = Not Detected Below Detection Limit Shown

1of1
J = Estimated value

R = Rejected
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QUALITY CONTROL SUMMARY REPORT j
UNION PACIFIC RAILROAD OGDEN, UTAH FEBRUARY, 2001

1 INTRODUCTION |
i

This Quality Control Summary Report (QCSR) describes quality control practices utilized

at the Ogden site for Union Pacific Railroad conducted by Forrester Group, Inc.

(FORRESTER) for the U.S. Environmental Protection Agency (EPA) Region VIII.

Appendix C-A summarizes the data validation report qualifications and data usability

determinations. Appendix C-B contains the individual organic and inorganic data quality

review reports for each of the SDG analytical batches. ;

i
This section describes the location and history of the site and summarizes the

contamination problem. The remaining elements of this QCSR are organized as follows:
i
i
i

• Field Quality Control i

• Analytical Quality Control

• Appendix C-A - Data Validation Summary by Sampling Events i

• Appendix C-B - Data Quality Review Reports
\
l

\

1.1 SITE LOCATION AND DESCRIPTION

The Ogden railroad site consists of the entire length of the Union Pacific rail yard in

Ogden Utah. The site is elongated in a north-south direction, extending for a distance of

3.5 miles. The east side of the site is adjacent to the developed commercial area for the

City of Ogden. The west side of the side is adjacent to the Weber River, and riparian zone

habitats.

1.2 SITE HISTORY

The Site was first used as a rail yard by the Central Pacific (predecessor of the Southern

Pacific) and Union Pacific railroads in 1869. Since that time, four railroad companies ~

UPRR, Southern Pacific Railroad (SPRR), Denver and Rio Grande Western Railroad

(D&RGW), and the Ogden Union Railway and Depot Company (OUR&D) - built and

!

Ogden UPRR QCSR 1-2
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operated on various portions of the Site. SPRR and D&RGW operated in the northern

portion of the Site, while UPRR and OUR&D operated in the southern portion i of the

Site. With the completion of the UPRR-SPRR merger in 1996, the entire Yard is now

under the ownership of UPRJR., with the exception of the facility owned and operated by

Adas Steel. i
j
i

Previous facilities located at the Site include coal yards, freight houses, passenger service

depots, switching yards, machine shops, boiler shops, transfer tracks, oil/water treatment
i

plants, fuel storage tanks, cold storage houses, warehouses, offices, turntables, and

roundhouses. Use of the various facilities at the Site has declined significantly and the

majority of the old shop buildings have been demolished. The former Southern Pacific

Machine Shop, which existed in AOI-38 during the Phase I fieldwork, was demolished in

the Spring of 1999.
I

i
1.3 PROBLEM DEFINITION '

!

I

UPRR and EPA entered into an Administrative Order on Consent (AOC) that gpverns

RI/FS activities at the Site. All sample collection activities are directed by a RI/FS Phase n

Work Plan, intended to meet the requirements specified in the AOC. The overall purpose

of the RI/FS project is to assess what remedial actions may be necessary to mitigate

potential risks to human health and the environment posed by contamination at the Site.

The Phase n RI/FS Work Plan describes the scope, methodology, and schedule of the

RI/FS activities. The overall goals of the Phase n RI activities at the Site are to: i
i
I

• Define the nature and extent of contamination. ,
ii
:

• Provide data to support subsequent assessment of potential risks to human'

health and the environment.

• Provide data to support development and assessment of remedial action

alternatives in the subsequent Feasibility Study, if unacceptable risks to

human health and the environment are identified.

Ogden UPRR QCSR 1-3
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2 FIELD QUALITY CONTROL |
i

The sample collection procedures and associated quality control activities used for this

project were designed to provide the data necessary to evaluate the nature and extent of

contamination at the site.

These sample collection procedures and quality control activities are discussed in the

following sections. '
i

2.1 SOIL SAMPLING \

Soil samples were collected from the subsurface in borings drilled for the installation of

additional site monitoring wells. Additional samples were collected of the oil sludge in the

former SPRR wastewater treatment plant, settling pond, for waste profiling and

characterization. The samples collected during the well installations were analyzed to

determine the nature of contaminated soil from the DNAPL zone in AOI-33. , The

locations of the collected soil samples can be found on the plates contained I in the

December 2000 Data Summary Report. Locations of samples with a "34" prefix are from

the concrete pond at the treatment plant.
l

2.2 MONITORING WELL SAMPLING i

The groundwater analyses presented in this report represent the second of four scheduled

quarterly monitoring events. Samples were collected from wells specified in the Phase n

FSP. Analyte testing groups for each sample were also specified in the Phase n FSP.

Four of the groundwater samples, beginning with a "33" prefix, were collected from the

newly installed monitoring wells completed for the DNAPL investigation. These were

collected independently from the quarterly sampling event. Locations of site monitoring

wells are shown on the plates contained in the December 2000 Data Summary Report.

Ogden UPRR QCSR 2-1
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2.3 SEDIMENT SAMPLING i

Sediment samples were collected as part of the investigation on the extent of DNAPL

contamination in AOI-33. The samples were collected according to the RI/FS Addendum

2 Work Plan. Samples were collected from the 21st street Pond and the Ogden River.

The locations of the sediment samples collected from the 21s street Pond are shown on the

plates contained in the December 2000 Data Summary Report. Sediment sample

locations for the Ogden River are shown on Figure 1. i

1
i

2.4 SURFACE WATER SAMPLING
i

Surface water samples were collected to determine the extent of dissolved constituents in

surface waters that may be related to the AOI-33 DNAPL plume. Samples were collected

from the Ogden River and 21st Street Pond. The locations of the surface water samples

from the 21st Street Pond are shown on the plates contained in the December 2000 Data

Summary Report. Surface water sample locations for the Ogden River are shown on

Figure 1. i

2.5 SAMPLE COLLECTION PROCEDURES
i

Groundwater samples were collected from the site monitoring wells to determine the

nature and extent of groundwater contamination. These samples were analyzed for volatile

compounds using SW-846 Method 8260 semi-volatile compounds using Method 8270,

for metals using Method 6010 and cold vapor atomic absorption for mercury, diesel range

organics (DRO) by Method 8015M and Light Hydrocarbons, by Method RSK-175. Wet

Chemistry analyses were conducted on the September monitoring samples for chloride,

sulphate, nitrate/nitrite, alkalinity, total organic carbon and reactive cyanide and sulfides.

'Methods of Chemical Analyses of Water and Wastes' was used for most of the wet

chemistry. Monitoring work was conducted in accordance with project specifications and

the Field Sampling Plan.

Depth to groundwater was measured at all scheduled wells, and the results were converted

to elevations above mean sea level. Groundwater samples were collected at scheduled wells

for chemical analysis. The following parameters were measured on samples during

Ogden UPRR QCSR 2-2
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monitoring well purging and sampling: temperature, specific conductance, pH, dissolved

oxygen, and turbidity. >

Soil and Sludge samples were collected from the 21st Street Pond site and analyzed for the

organics lists above as well as for Polychlorinated Biphenyls (PCBs) and a specific suite of

the polynuclear aromatic hydrocarbons (PAH). !

i

h
2.6 SAMPLE CHAIN-OF-CUSTODY j

Procedures for handling samples in the field, packaging samples for shipment, shipment of

samples to the laboratory, and maintenance and documentation of chain of custody (COC)

were followed as described in the Field Sampling Plan I

Ogden UPRR QCSR 2-3 i



QUALITY CONTROL SUMMARY REPORT
UNION PACIFIC RAILROAD OGDEN, UTAH FEBRUARY, 2001

3 ANALYTICAL QUALITY CONTROL
i

This report applies to samples collected from September 2000 to December 2000.
i

Chemical analyses of the Ogden site samples were performed by the Severn i Trent

Laboratory in Houston, Texas. Low level analysis of PCBs in water were performed by

the CH2MHLU Applied Sciences Group Laboratory in Corvallis, Oregon. The following

sections list the laboratory analytical methods, reporting limits, quality control (QC)

samples and QC criteria used to assess data usability. The full data validation summary is

contained in Appendix C-A. The Data Quality Review Reports are contained in Appendix

C-B. i

3.1 ANALYTICAL METHODS AND REPORTING LIMITS

The EPA Test Methods for Evaluating Solid Wastes, (SW-846), Third Edition, :(EPA,

1986) current updates, was used to analyze all samples except some of the wet chemistry

samples which were analyzed using methods in 'Methods of Chemical Analyses of Water

and Wastes'(MCAWW). ,
j

i

The following methods were requested for these samples: J

Volatiles SW-846 Method 8260

Semi-Volatiles SW-846 Method 8270

PCBs SW-846 Method 8082, Method 8270 SIM

Diesel Range Organics SW-846 Method 8015M

Light Hydrocarbons EPA, RSK-175

Metals SW-846 Method 6010 and series 7000

Wet Chemistry MCAWW 300.0, 310.1, 353.2, 354.1

Ogden UPRR QCSR 3-1
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Total Organic Carbon SW-846 Method 9060
i
i

Note that the laboratory also included EPA Contract Laboratory Program (CLP) Scope of

Work 200.7 analyses for the metals. ;

i
The RSK-175 analysis of light hydrocarbons (a headspace analysis) was specified: in the

QAPP. The laboratory used an adaptation of SW-846 Method 8000 (direct injection) for

GC (gas chromatography analysis for these samples. These two methods will be compared

in the next phase of investigation. ;
i
t

Detection limits are shown in Tables 1 and 3 of the Forrester QAPP (FORRESTER

2/2000). A new Table 3 has been generated that combines and simplifies these two|tables.

This table was given to the laboratory and to EPA during the November audit of the lab.
i

The laboratory was consistently able to meet most of the lower screen limits. The low level

limits for the semi-volatiles were met for these analyses unless the samples were extremely

'dirty' and dilution was required. The laboratory is consistently using the low level GC/MS

instrument for the Method 8270 analyses and reporting results below the standard

reporting limit (RL) as 'J' flagged data. This indicates that the value is below the standard

RL, but still verifiable by spectral identification. The reported value may be estimated, but

the presence of the compound is confirmed. :

The limits for PCB's were not met for a number of samples due to high dilution'of the

samples. The QAPP did not require multiple acid cleanup of the extracts until after the
November audit of the laboratory. Several samples were selected for re-extraction and

multiple acid clean up steps. Even after these clean-up procedures, one of the samples still

contained acid-resistant compounds that interfere with the PCB identification. i

3.2 LABORATORY QUALITY CONTROL (QC)

The laboratory has not yet established site-specific QC due to the lack of the necessary

MS/MSD samples required for a valid statistical review. These studies will be done during

the spring analyses. For these analyses, the laboratory has used the required QC criteria

specified in the FORRESTER QAPP. ;
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Frequency of QC met the project criteria as follows: i

• Instruments were calibrated daily and a continuing calibration check standard

was run every 12 hours. <
i

• Method blanks were analyzed with every set of samples or 1/20 whichever
i

was less. i

• Laboratory Control Samples (LCS) were analyzed with every set of 20
i

samples or every day. i
i

• Matrix spikes (MS) and MS duplicates (MSD) or matrix duplicates (MD)

were analyzed with every set of 20 samples or batch of samples run by th'e

laboratory. For many of the analyses, the MS/MSD or MD were not Ogden

samples. This means the project requirement for matrix precision and

accuracy was not met. !
i
i

• Surrogate spikes and internal standards were added to every environmental

and QC sample per the method. I

i
• Field and equipment blanks were taken with every unique sampling event of

change of equipment. ;
|

• Field duplicates were designated in the field for every 20 samples collected. :
• i

3.2.1 Laboratory Instrument Calibration j

3.2.1.1 GC/MS Calibration

Volatiles and semi-volatiles are analyzed by GC/MS. Every 12 hours, before calibration or

sample analysis, the mass spectrometer must be tuned. For volatiles methods,

bromofluorobenzene (BFB) is used. For semi-volatiles, Decafluortriphenylphosphine

(DFTPP) is used. Tuning criteria are given in the methods and are stated in method-

specific descriptions. Tuning allows the electronic voltage, gains, and radio frequencies to
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be optimized to detect the mass ions across the range of detection. Tunes were acceptable

for all analyses. ,

1

Initial calibrations are performed upon instrument setup, failure of the continuing

standard, or upon any major change in the system. Initial calibrations for -SW-846
i

methods use at least five calibration concentrations with the lowest standard at or'near the

method reporting limit. Initial calibrations must contain compounds of interest and

internal standards. The internal standards are used as a set point for relative retention

times and for mass quantitation. A relative response factor (RF) is calculated for the

compound of interest relative to the internal standard whose retention time is closest to

that compound. j

From the RF at each concentration an average RF is calculated. The method compounds

are checked for a minimum average RF and for maximum percent relative standard

deviation (%RSD) of their RF across calibration concentrations. The percent RSD for the

CCCs is 30% and remaining compounds are 15% or a linear correlation coefficient of

greater than 0.995. The data validation limit is 30% RSD. The minimum acceptable RF

is 0.05. j
l

Particularly for the volatiles, there are four to five compounds that consistently

demonstrate low RFs. These compounds have been qualified as rejected for undetected

compounds. None of these are compounds of concern on the project and no 'further

action has been taken.

After die initial calibration has been found acceptable, and before sample analysis, and
^ i

every 12 hours during sample analysis, a tuning standard and calibration standard must be

analyzed. The acceptance criteria for continuing calibration are based on percent difference

(%D) criterion and minimum RF's. The same compounds that had low RF's for initial

calibration also were out of limits for the continuing calibration. There were a few

instances of %D out of limits, but no data were quantitated from these factors and no data

are affected.

The internal standard retention times in the continuing calibration standard must be within

30 seconds of the previous continuing calibration standard and the internal standard areas

must be within a factor of two from the last continuing calibration standard. Internal
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standards were out of limits and low for several samples. These were mostly the samples

that required dilutions due to high concentrations of compounds in the sample. The

Internal standards are a reflection in these samples of matrix interference. Samples were re-

analyzed as required and the matrix effects were verified for the majority of samples.

3.2.7.2 CC Calibration ]i

Diesel Range Organics (DRO), Light Hydrocarbons (LHC) and Polychldrinated

Biphenyls (PCBs) are analyzed by GC. An initial calibration curve of 5 standards is

generated for GC analyses in a similar manner to the GC/MS. Calibration factors (CF) are

produced and the % RSD of the CFs must be less than 15% or a linear curve is generated

with a correlation coefficient of greater than 0.995 A calibration standard is analyzed every

10 samples and the %D must be less than 20%. The GC calibrations were acceptable with

the exception of the Aroclor 1254 results that were rejected. Only a one-point curve was

used for quantitation and identification. A five-point curve is required to be run if a

compound is detected. The data would have been qualified as estimated for this violation

except that chromatograms were evaluated and it was determined that a clear 1254 pattern

was not evident. j
i
t
i

3.2.7.3 Inorganic Chemistry Calibrations
i

For the Inductively Coupled Plasma (ICP) analysis Method 6010 and EPC CLP 200.7,

only an initial calibration verification (ICV) standard is reported in the QC summary

tables. The ICV must be within 90 - 110% recovery (80-120% for Hg and Sb). The raw

data verifies that 2 standards and a blank 3 point curve is actually run at the beginning of

each day. A continuing calibration verification (CCV) standard is analyzed for every 10

samples with the same limits. For the wet chemistry and mercury (Hg), 3 to 5 point

standard curves are generated which are required to meet a linear curve limits of greater

than 0.995. All calibrations were acceptable for the inorganic analyses.

i

3.2.2 Laboratory QC Samples

Method QC evaluates whether a method is performing within acceptable limits of

precision and accuracy. There is a laboratory component and a "matrix" component to this

determination. The laboratory component measures the performance of the laboratory
i
t
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analytical processes during the sample analyses. The matrix component measures the

method performance on a specific matrix. [

Method blanks and laboratory control samples uniquely measure the laboratory

component of method performance. Matrix spikes, matrix spike duplicates, laboratory

sample duplicates, surrogates, post-digestion spikes measure the matrix component of

method performance. The laboratory reported laboratory control samples when MS/MSD

samples from the site were not collected.
i
i
!

3.2.2.1 Method Blank

A method blank is used to monitor the laboratory preparation and analysis systems for

interferences and contamination from glassware, reagents, sample manipulations, and the

general laboratory environment. The method blank is taken through the entire sample

preparation process, and is included with each batch of samples. The method blank limit is

the laboratory reporting limit. i

There were numerous method blank qualifications for the routine laboratory contaminants

of methylene chloride and phthalates. These are considered to be false positive results in

associated samples. >

i
The metals analyses contained an unusual number of positive and negative method'blank

results, particularly for the full list of metals. Most of these detections also appear in the

calibration blanks. The laboratory has been apprised of this problem and advised that the

instrument sensitivity is not meeting the project standards. The MDL study needs to be

re-performed to reflect current instrument baseline fluctuations. This was to be; done
I

before the round of samples in December.

3.2.2.2 Laboratory Control Sample

Laboratory control samples are laboratory-generated samples spiked with a known

quantity of specific compounds used to monitor the laboratory analytical process

independent of matrix effects. The LCS is also called a Method Blank Spike and is

prepared in reagent water. For non-water samples, the LCS is a valid measure of method
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accuracy when the matrix of the LCS is matched as closely as possible to the matrix of die

samples in the batch. ;

i

For the SW-846 Methods the CLP list of compounds was required at a minimum for

spiking. The full list was used. LCSs are taken through the entire sample preparation and

analysis process and measure the accuracy of the process by measuring spiked target

compound recoveries in a controlled matrix or matrix-free sample. An LCS is prepared

and analyzed with each batch of samples. j
i

LCS results, together with matrix spike results, can establish the presence of matrix effects

as distinct form method accuracy. For methods where there is no distinct preparation, a

continuing calibration standard may be used as the LCS, if it meets LCS criteria. For SW-

846 Methods, the laboratory is planning to define matrix-specific limits from continuous

control chart data. The target date for control charts is by the December 2000 sampling.

i
The EPA CLP does not have percent recovery limits for organics (with the exception of

Low Level water) for the LCS. The MS/MSD limits are routinely used as guidance. For

non-water LCSs, the standard will contain established acceptance limits. For this reason,

control limits were defined in the QAPP until acceptable limits are supplied iby the

laboratory. '

In general, LCS recoveries were acceptable and no general problems were noted.

I

3.2.2.3 Matrix Spikes and Matrix Spike Duplicates

Matrix spikes measure matrix-specific method performance. A matrix spike sample is

prepared by taking equal aliquots of a single sample, or a second duplicate VOA vial. To

one sample is added a known quantity of target compounds, before sample digestion or

extraction. The accuracy of the matrix-specific method performance may be determined by

the recovery of the spiked compounds after native concentrations of the spike compounds

are subtracted. For the SW-846 Methods the CLP list of compounds are required for

spiking. For organics analyses, an MS/MSD pair is prepared and analyzed with each batch.

The limits for the MS/MSD percent recoveries are to be established by the laboratory from

continuous control charting of similar samples. For these samples, the QAPP limits were

to have been used. The QAPP limits were not applied to most of the organic data sets.
i
i
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The QAPP limits were manually applied by the data validator during data review. For

inorganics a matrix duplicate, not an MSD is used. j
i

Matrix effects were evident in a number of samples as shown by out-of-limits MS and

MSD percent recoveries. The data validation reports indicate possible biases associated

with the data for this QC criteria. Until a full review of the impact of the qualifiers can be

done, there is no assessment of any unusual or unexpected biases given the types of

samples that were submitted. As noted, project precision and accuracy cannot be

determined due to lack of sufficient Ogden MS/MSD samples. These samples are| being

collected for all sampling events from October forward. ;

For metals and wet chemistry a matrix duplicate is performed rather than a matrix spike

duplicate. There were only a few matrix duplicates that were out of control indicating

sample inhomogeneity.

i

3.2.2.4 Surrogate Compounds ;
i

GC and GC/MS analyses include the addition, subsequent quantitation, and ultimate

recovery calculation of surrogate compounds. Surrogate compounds are:

i
• Compounds not requested for analysis '

i

• Compounds that do not interfere with the determination of required1

compounds '
i
i

• Compounds that are not naturally occurring, yet are chemically similar to the

required analytes

• Compounds exhibiting similar response to analytes under determination.

Surrogate compounds are added to every sample and blank at the beginning of the sample

preparation, and the surrogate recovery is used to monitor matrix effects and sample

preparation. Surrogate control criteria are applied to all samples, QC samples, and method

blanks and re analysis and re-extraction may be performed if surrogate criteria are not met.

Specific method surrogates, their recovery acceptance windows, and their control logic are
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given in method-specific descriptions. For SW-846, the laboratory is allowed tolestablish

surrogate limits for particular matrices as long as the limits do not exceed the EPA CLP
i

limits.
i

Surrogates that were out of control were in samples that appeared to contain matrix

interferences. The surrogate recoveries were those that were expected in these matrices.

The laboratory did not use the QAPP limits and the validator has manually applied these
i

limits to perform the data review.
i

I
i

3.2.2.5 Internal Standards :t
i

Internal standards are compounds not found in the sample, are added at the ;time of

instrumental analysis, are used to quantitate results, and are used to correct for injection

variability. Mass spectrometer methods use internal standards. Mass spectrometer

methods have control limits on internal standard areas compared to the daily standard

areas of -50% to + 100%. Internal standards were out of control predominately, for the

semi-volatile monitoring well samples in SDG 208482 and 208351. i
i

3.2.2.6 Inorganic Serial Dilution and Check Samples '

Matrix interference in metals ICP analysis is measured by a one to four (1:4) dilution of

the sample and determination of potential non-linear matrix interference. If the percent

difference (%D) between to original and the diluted sample is more than 10% (and the

value of the original sample result is > 50 x IDL), it is possible there are non-linear matrix

interferences. This could also indicate problems in laboratory dilution procedures if a large

number of compounds are out of limits in any one sample. Serial dilution exceedences

were not extensive except in the samples that were analyzed for the full suite of metals.

The Interference Check Samples (ICS) are run to check for instrument correction for

overlapping wavelengths. There were no ICS's out of limits.

Ogden UPRR QCSR 3-9



QUALITY CONTROL SUMMARY REPORT ,
UNION PACIFIC RAILROAD OGDEN, UTAH FEBRUARY, 2001

3.3 FIELD QC ;

3.3.1 Field Duplicates i

Field duplicate pairs were collected with every monitoring event. All of the field duplicates
i

will be initially assessed against a recommended water precision of 35% RPD or _+ the

Reporting Limit (RL) when values less than (5 x RL) were reported. Soils precision

recommended limits will be 50% RPD or +_ 2 x RL for low level values. ;
\

Field duplicates will be reported as part of the field sampling assessment. ;
i

3.3.2 Field, Equipment and Trip Blanks

Trip blanks are sent with empty sample containers to the field and are shipped back to the

lab with field samples to measure background contamination. Field blanks are created in

the field and are intended to measure background contamination in the field. Regardless

of the matrix of the project samples, trip and field blanks are reagent water and are usually

only analyzed for volatile contamination by SW-846 Method 8260. Trip and field blanks

may be processed without site-specific matrix spike analyses. These blanks may be

processed with matrix spikes or laboratory sample duplicates from another site, if the

matrix adequately matches the matrix of the blank. Trip blanks are evaluated By the
i

project manager with reference to the field activities that were performed the day of
i

sampling. No trip blanks contained reported amounts of contaminants that were not

already present at the laboratory. j

i

Equipment blanks measure the cleanliness of field sampling equipment and are also always

reagent water, or water known to be free of target compounds. Equipment blanks usually

receive a broad range of analyses, usually all the tests to be performed on the associated

samples. Equipment blanks from soil sampling equipment are processed in the manner

described above for the field and trip blanks. Equipment blanks from water sampling

equipment are processed in the same manner as the associated field samples, with the

laboratory batch QC described above, since their matrices are compatible. The association

of equipment blanks to will be performed as part of the field sampling assessment.
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3.4 HOLDING TIMES AND CHAIN OF CUSTODY COMPLETENESS
i
i

Chains of custody and laboratory log in sheets are evaluated to ensure that samples have

been shipped and received in proper condition. Sampling dates are compared to analysis

times to ensure holding times are met. The volatile holding time for acidified samples is

14 days and for non-acidified samples, 7 days. For semi-volatiles, it is 7 days to extraction

and 40 days from extraction to analysis. Metals holding times are 6 months, except for

mercury which is 28 days. The wet chemistry analytes are also 28 days. The samples must

be received and stored at 4 ° C _+ 2 and collected in the appropriate sample containers.

Chains of custody are checked for the required signatures and completeness of

information.

As noted in the data validation reports, there were several coolers that arrived at elevated

temperatures. Data associated with these samples have been rejected when the

temperatures are more than a few degrees over the limit. i

i

3.5 DATA VALIDATION '•

The EPA Contract Laboratory Program National Functional Guidelines for Organic

Review, 1994, SW-846 and MCAWW Methods, and the project Quality Assurance

Project Plan (QAPP) have been referenced by the reviewer to perform the data validation

review. The EPA qualifiers have been expanded to include a descriptor code and value to

define QC violations and their values, per the approval of the Project Manager and EPA-

approval. Per the Scope of Work, the review includes validation of all QC referencing the

above documents. A 10 percent full review of the raw data was performed on submitted

chromatograms and mass spectra. The individual data quality"review reports are provided

in Appendix B of this QCSR and data summaries are in Appendix A. The following data

validation codes were used in these reviews. The codes also indicate the criteria that'.were

reviewed.

The data validation qualifiers are as follows:

1. The EPA CLP data validation (SOP) qualifiers "U", "J", and "R":

"J" indicates data are estimated. i
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"U" indicates that the data are considered to be undetected at the elevated

detection limit due to blank contamination; data are usable as undetected

values. ',

"R" indicates rejected, unusable data. :
i

2. The following qualifier "descriptors" give further detail of the type and 'amount

of qualification a given data point has received:

i

"H" indicates holding time or sample preservation violation. ,

"E" indicates interference problems (like the serial dilution) or exceedence

of instrument range.
1

I
'T' indicates internal standard area exceedence or the ICS for metals.'t

i
i

"D" indicates exceedence of duplicate or MSD RPD control limits.

"*" indicates exceed duplicate _+ CRDL limits for values less than 5 times

CRDL. !

i
"S" indicates matrix spike, surrogate outside control limits.

i
i

"C" indicates instrument calibration exceed limits.
i

"L" indicates laboratory control standard outside control limits.

"B" indicates positive blank contamination exceeding MDL.

"K" indicates negative blank contamination exceeding 2 x MDL in

metals.
i

"N" indicates tentatively identified compound.

"Q" indicates for reasons not stated above - see text of review. j
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4 CONCLUSIONS j

i
Monitoring and field sampling work was conducted in accordance with' project

specifications and the Contractor's Field Sampling Plan. The field and analytical data

generated by this sampling program are usable for making appropriate decisions regarding
i

site characterization. !

Data that have been determined to be rejected during the data validation process are not

considered to be usable for project purposes and will be excluded from the decision

process. The vast majority of data that have been rejected are not compounds of concern

and the impact on the project is not considered to be significant. Data qualified, by the

reviewer as "J" are recommended for use with consideration of the biases indicated by the

qualification code and value.
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APPENDIX C-A
SUMMARY OF DATA VALIDATION REPORTS

PROJECT : Ogden Utah, Union Pacific Rail Yard, Forrester Group
i

LABORATORY: Severn Trent Laboratories, Houston, TX '<

GENERAL COMMENTS '
The following comments pertain to all samples unless specifically
noted in the itemized sections. They are not repeated to reduce
redundant information. i
The laboratory has used shortened versions of the sample
identification on the chain of custody. A translation table is
provided in the Case Narrative area which clarifies the identities
of the samples. ;

The laboratory has not consistently used the contract QAPP C9ntrol
windows for surrogates or LCS recoveries. This has applied to the
semi-volatile Method 8270 data and most of the Method 8260 'data.
Data have been evaluated manually. After September the QAPP QC
limits were used. !

i
The 1/20 project frequency for matrix spike and matrix ispike
duplicate samples was not met. Only a method blank spike and
method blank spike duplicate was performed for most of the
reported analyses. These are not used to qualify data since they
appear to be redundant with LCS results, and provide no useful
information about sample matrix. Project matrix precision and
accuracy cannot be assessed for these samples.

i
VOLATILE ORGANICS SW-846 METHOD 8260

VOLATILE GENERAL COMMENTS i

The following comments apply to all volatile analyses and are not
iterated in the specific report sections. 'i

Calibrations

A number of targets gave low response factors consistently in the
initial calibrations.

Compounds affected include isobutyl alcohol, 1,4-dioxane, 2-
butanone, acrolein, and dibromochloropropane. Among these,
isobutyl alcohol and 1,4-dioxane gave the lowest response, , with
response factors of 0.004 or less. j

i
Undetected compounds having response factors below 0.05' are
qualified as RC#, where # is the value of the response factor
observed in the associated initial calibration. Such target
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results may potentially result in false negatives due to poor
response in the analysis. Data are considered to be rejected.

I

These analytes appear in most cases seem to be recovered normally
in the LCS and LCS duplicates associated with these calibrations
indicating acceptable quantitation at mid-range concentrations.
However, the data should not be considered as usable without
further review.

i
The continuing calibration, in most cases, showed thei same
compounds failing to achieve the minimum response as did the
initial calibrations. In many case, the low responding compounds
were already qualified for the initial calibration behavior and
were not additionally qualified. Data are considered 'to be
rejected. It is possible false undetected values have; been
reported. 1

i
A number of CCVs showed %D values outside the 20% limit specified
in the QAPP. When associated with detected targets, thi's has
resulted in qualification as JC#, where # is the % drift observed.
Nondetected targets are not qualified for this unless the drift is
particularly severe. In this group, no detected targets) were
associated with such calibrations so no qualifiers have: been
applied. :

i

Method Blanks '•
I

A few method blanks showed methylene chloride contamination at
levels at or below the reporting limit. The associated samples
were qualified as UB# for this analyte. The data are fully usable
as non-detects. i

SDG. 208482, 208256, 208489, 208381

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year):9/2000 SAMPLE NO. 66 waters

Data are fully usable after consideration of qualifiers.

Chain of Custody

SDG 208482 was received with some samples at a temperature of 1.6
deg C, slightly outside the range of 4 +/- 2. This should not be
a problem as long as containers were not compromised. The
indication is that no such problem was observed. :

i
Surrogates i
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One sample on SDG 208482, and two samples gave high recoveries on
SDG 208381. Positive detections were qualified as JS#, where # is
the % recovery observed.

Other surrogate outliers were due to dilution and did not result
in qualification.

Laboratory Control Samples

i
For the majority of targets the LCS recoveries were well :within
the limits. In the few cases where deviations occurred, positive
results have been qualified as JL# for recoveries above the! upper
control limits, and all results qualified as JL# for recoveries
below the lower control limit. '.

Field QC ;
i

Is SDG 208482, field blanks showed methylene chloride
contamination below the reporting limit. These results were used
to qualify associated samples as UB# for this analyte when it was
detected. i

SDG. 208351, 208570, 208725, 209018, 209832, 209686 !
i

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year): 9/ 2000 :

i
SAMPLE NO. 68 water samples ,

1

Data are fully usable after consideration of qualifiers. !
1

A summary of the findings follows. !
I
i

Chain of Custody and Sample Condition: '
I

Samples in SDG 208351 was received at 10.9 deg C cooler
temperature. The laboratory Case Narrative presents this, fact
with no other explanation. Because the temperature was so high,
the results have been qualified as RT11 for nondetected targets
and JTll for detected targets. All other shipments were within
acceptance limits for cooler temperature except one kit in 209018
which was at 0.3 deg C. Vials were not frozen and there is no
impact on the data. i

I

Out-of-Limits Cooler Temperatures:
i

It is possible that results from samples received 'with
temperatures outside guidance may be give results that are
accurate. However, there is much greater uncertainty associated
with such data. There are several phenomena that can contribute

i
i
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to inaccuracies when samples are subjected to temperatures 'higher
than those recommended. Biodegradation is accelerated at higher
temperatures, and can result in false negatives due t:o the
removal of the targets by microbes. Transfer of contamination
can occur between samples at higher rates due to the higher' vapor
pressure of the compounds in the samples, and higher raties of
diffusion. Losses from the containers can be significant due to
higher diffusion rates.

I

For this reason, such data should not be used without! some
additional information that will allow some assessment qf how
significant such processes are. For example, comparison with
previous sampling sets can be helpful.

A number of CCVs showed %D values outside the 20% limit specified
in the QAPP. When associated with detected targets, this has
resulted in qualification as JC#, where # is the % drift observed.
Nondetected targets are not qualified for this unless the drift is
particularly severe. In this group, only acetone hasj been
qualified JC40 ,

Surrogate Recoveries: !

i
An instance of surrogate recoveries outside the contract limits
was observed. The sample was reanalyzed as a dilution. Similar
results were obtained. All results associated with ! high
recoveries have been qualified as JS#, where # is the % recovery
observed. When detected compounds are associated with I high
recoveries, the results are qualified as JS#, but non-detects are
not qualified for high recoveries. These data could be biased' high
due to matrix effects. '
Data qualified for surrogates include: j
34B2W2 JS144 '

!

MS/MSP Analysis: !

I
There were not 1 per 20 of these sets. No associated MS/MSD; were
analyzed except for SDG 209018. Matrix precision and accuracy
cannot be determined for sample sets that lack an MS/MSD.

In sample ORSW09 1,1-dichloroethene was recovered low in both the
MS and MSD (50 and 60%) . Data for the parent sample have been
qualified for JS50 and it is possible false undetected values are
reported.
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SEMI-VOLATILES ORGANICS SW-846 METHOD 8270

GENERAL COMMENTS SEMI-VOLATILES

Method Blanks
t

Some method blanks showed detections of phthalate esters below the
reporting limit. '

i

Positive detections of phthalate esters in samples associated with
these method blanks have been qualified as UB#, where # ijs the
associated blank level, unless the sample level is 10X that in the
blank or higher. Data are fully usable as undetected values.'

i
I

SDG. 208482, 208256, 208489, 208381 i1 I

SAMPLE MATRIX: Soil, Water, TCLP !

I
SAMPLING DATE (Month/Year): Sept. 2000 SAMPLE NO. 58 Waters '

t
I

Chain of Custody '

SDG 208482 was received with some samples at a temperature of 1.6
deg C, slightly outside the range of 4 +/- 2. This should not be
a problem as long as containers were not compromised.' The
indication is that no such problem was observed. !

Analytical Report Forms '
A report form I was not provided for sample 38MW3 in SDG 208482,
nor was any raw data provided for it. i

Calibrations '

Several of the targets had %D limits that exceeded the 20% •
requirement. Quantitated compounds associated with such !
cases are qualified as JC#, where # is the %D observed. There j
could be a variability to the reported values due to !

variability in the response factors. ;

Internal Standard Areas

All internal standards were recovered high for samples 36MW2,
22AMW2, FBB, FBC, FED, FEE, FBH, and 38MW2, in LGN 208482.

i
These results are all qualified as JI#, where # has been chosen as
the internal standard with the highest deviation. All internal
standards were recovered at well over 200%, with some as high as
450%. !
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Since surrogate recoveries for these samples did not show severely
repressed recoveries, it is unclear what has occurred. It appears
that the laboratory spiked at the correct levels and concentrated
the extract subsequently. This would result in data that are
probably accurate since the relative amounts of internal standard
to analyte would be normal. There is no Case Narrative and so if
the laboratory discussed this, the discussion is not available.

Surrogates

Several surrogates were recovered out of limits, or were diluted
out. If compounds were detected associated with high recoveries,
detected data are qualified as JS#, where # is the recovery
observed. Samples showing low recoveries are qualified as JS#.
Samples with surrogates diluted out are not qualified, i High
recoveries could indicate high bias and low recoveries , could
indicate low bias to the data due to matrix effects. > One
surrogate is allowed to be out in each fraction before
qualification is applied. j

i
Laboratory Control Samples i

The recoveries were severely repressed, at around 0-4%, for all
analytes in several samples reported in SDG 208482 and in SDG
208489. All targets for these samples are qualified as RL<10,
indicating very poor recoveries. For detected analytes1, the
results are qualified as JL#, where # is the recovery in the LCS
observed for that analyte. The laboratory did not provide any
explanations, but simply pointed out that the LCS did not1 meet
criteria. !

The laboratory re-extracted all of these samples out of holding
time and with acceptable LCS recoveries. Results for thes'e re-
extracted analyses are qualified as JH#, where # is the number of
days past the holding time. These data could be biased low for
compounds most susceptible to degradation. !

Field QC

Field blanks are those samples designated as RB or FB. These
occasionally have low levels of detected targets, including
phthalate esters and PAH targets. There associated samples are
not identified, so they have not been used for further sample
qualification. Project personnel will evaluate the potential
effect of field blanks on sample results :

Field duplicates have not been identified, or if identified; the
sample with which they are associated is not clear. I
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SDG. 209044 (PAH), 209018 (PAH), 209375, 209832, 210261 j

SAMPLE MATRIX: Soil, Water ;

SAMPLING DATE(Month/Year):10/and 11/2000 SAMPLE NO. 26 soils, 18
water

Internal Standards:—. i
i

Samples ORSW09, ORSW09MS, ORSW09MSD AND RBB have been reported
with internal standard areas greater than 100% above acceptable
criteria. The samples are reported with non-detect of all target
analytes. The laboratory has been contacted to verify the double
spiking of the samples since the ISs are out of limits by 2x for
all samples on just one day (10/9/00) . As expected when the IS
spike is high due to spiking error, the surrogate recoveries are
all in the 40 - 50% range - or about half of the expected values.
The quality control samples are reported with percent recoveries
within acceptable criteria windows. The raw data. and
chromatograms have been scrutinized for possible false negative
results. The reviewer recommends that the excessive internal
standard areas do not adversely affect the reported results/ One
of these samples is a water rinse blank and no matrix effect is
expected. The QA manager has concurred and no qualifiers' have
been added to these samples. 1

i
IS's were slightly low for the diluted sample MPZ145DL. Only the
compounds that exceeded the linear range in the original analysis
are used from this run and no data are affected.

LCS Recoveries:

The water Laboratory Control Sample result for SDG 210261 has di-
n-octylphthalate reported at 130%. Sample results are non-detect
for this analyte no qualification has been made. ,

Matrix Spike/Matrix Spike Duplicate: I

The matrix spike and matrix spike duplicate for set 210261 ;water
sample PW1 is reported with 1,2,4-trichlorobenzene at 37% which is
below acceptable recovery limits. Data for just this sample and
compound are qualified JS37 and a slight low bias may be present
to the data.

The MSD for set 209686 sample 6FP165 had pyrene recovered at 0%.
The MS was acceptable. The positive detect has been qualified JSO
and there could be a low bias to the reported result. j

j
Method Blanks: i

Ogden UPRR Appendix A 2/2001



The water Method Blank results for SDG 210261 indicates phthalate
contamination. The associated samples have been qualified; UB#,
where # is the associated blank results. :

Phthalate: diethyl (UB.75), di-n-butyl (UB.35), !
bis(2-ethylhexyl) (UB.14) \

I

Detection Limits '>

Sample PW4 results for naphthalene are flagged "E" by the!
laboratory and qualified JC102. The result is 2 percent:
above the instrument calibration. There is latitude of about,
a 10% to the -top of the linear range and the data are not'
considered to be affected .

i

The soil sample results for SDG 209018 are reported with raised
detection limits due to the amount of sample extracted. Where 30
grams of sample is normally extracted, 10 grams were used. Only
15 g were used for the 209044 and 209375 samples. ;

Samples have been diluted (or smaller gram volume of sample! used
for the extraction) and EQLs are not met for a number of samples.
The laboratory has not been required to perform any clean-up
although the method recommends the use of GPC when there is
significant matrix interference as with these samples. Per the
November laboratory audit, the lab is evaluating several clean-up
methods to be applied to all future samples. The water EQLs are
not fully reflected in the undetected values. It is evident by
the reported 'J' low level values that the lab is reporting
results for these water samples down to the low levels. !

The reviewer has examined the results and determined that 'high
levels of requested compounds have necessitated dilution with the
following notations. ]
AOI34M; All the soil PAH samples in 209018 and 209044-' the
dilution may be excessive. Data were reported as 'J1 indicting
over-dilution. False undetected results may have been reported.

SDG. 208351, 208570, 208725

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): 9/ 2000 SAMPLE NO. 46 |

Holding Times i

Hold Times were not met for samples 38MW9, 38MW4. These samples
are flagged as JH5. Compounds susceptible to biodegradation could
be biased low or false undetected values reported. j

i
Calibrations j

i
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Several of the targets had %D limits that exceeded the 20%
requirement. Quantitated compounds associated with such
cases are qualified as JC#, where # is the %D observed. There
could be a variability to the reported values due to
variability in the response factors. i

l
Internal Standards j

Internal standards were recovered high in one LCS and in the
samples listed below. QC samples are not qualified and only
detected data are qualified for high IS. When several IS's are out
of limits and near the same recovery value, the average recovery
has been applied to all qualifications. Recoveries exceeding 200%
were found in the above mentioned sample. The sample is qualified
JI# for all undetected and detected analytes. Analytes could be
considered for low bias and possible false negatives, although a
general repression of all compounds could have occurred. Further
review of the chromatograms could be performed to verify the bias.
It is possible the IS was double spiked for 340B16 since all IS's
are out and over 200%. There are essentially no detected compounds
in the sample and no indication of matrix interference in the
sample chromatogram.
SDG Sample j
208570 340B16 all IS's out high i
208351 38-MW9 IS5, 110% ,

38-MW4 IS5, 111% i

LCS Recoveries ,

A few analytes were recovered high. In those cases there were no
associated detections in samples and qualifiers were not added.
In control samples where recoveries were below the LCL the result
is qualified as JL#, indicating that this analyte may be biased
low. In instances where recoveries were high, and there, were
detected levels of this compound; qualification is JL#. ! This
analyte may be biased high |

DIESEL RANGE ORGANC BY SW 846/ 8015 M AND
LIGHT HYDROCARBONS BY RSK-175

GENERAL COMMENTS - LIGHT HYDROCARBONS i
i

The laboratory has analyzed the Light Hydrocarbons using a
laboratory GC method patterned from SW-846 Method 8000. This; is a
direct injection method. The required method was RSK-175 which is
an head-space analysis. Per the November audit, a comparison of

I
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results from these two methods must be done to determine the
adequacy of the LHC data.

SAMPLE DIGEST NUMBER: 208256, 208482, 208489, 208381 ;

SAMPLE MATRIX: Waters SAMPLING DATE (Month/Year) Sept. 2000J
ii

NO. OF SAMPLES 25 for PRO, 10 for light hydrocarbons '.
i
i

The quality of the data is considered fully acceptable and usable.
No data have been qualified. '

SDG NO: 208351, 208570, 208725, 209608

SAMPLE MATRIX: Water SAMPLING DATE (Month/Year) 9/ 2000

NO. OF SAMPLES 15 PRO; 6 LT Hydrocarbons

The quality of the DRO data as qualified is considered ifully
acceptable and usable.

i

The quality of the Light Hydrocarbon data for SDG 208351 and
208570 has samples analyzed for Light Hydrocarbons also. The Hold
Times were not met for samples in these groups. The samples have
been qualified as JH12, JH4 and JH1 for all targeted analytes.
All samples were reported Non-detect for all Light Hydrocarbon
targeted analytes. It is possible for results obtained outside
the hold time requirements to give inaccurate results, possibly
false negatives. For this reason, such data should not bemused
without some additional information that will allow i some
assessment of how significant hold times for these analytes are.

POLYCHLORINATED BIPHENYLS (PCB) BY SW 846/ 8082
I

SDG NO: 209018, 209044, 209686, 209832, 210261

SAMPLE MATRIX: 33 soil, (includes re-analyses), 2 water

SAMPLING DATE (Month/Year) 10/2000, 11/2000 I

i
The quality of the data as qualified is considered fully
acceptable and usable. '

i
iI
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Calibrations '

All initial calibrations and continuing calibrations met criteria
other than PCB 1254. PCB1254 was detected and reported in sample
ORSD11 extracted 10/12. The results are based on a single; point
calibration for PCB 1254 and the peak pattern was not sufficient
to confirm 1254. The calibrated value is greater than lOXs the
reported value. This sample has been flagged RC and not
considered to be valid results. ;

i
Matrix Spikes i

t

The initial extraction and analysis for SDG 209044 has %R well
within the control windows. The re-extraction has %R higher than
the control windows. This is possibly due to sulfuric, acid
cleanup and re-concentration techniques, as well as dilution
techniques performed for the MS/MSD. These are not qualified
since the QC sample is not from the Ogden site. '

SDG 209018 MS/MSD reported PCB 1260 high for the MS. Sample
ORSD07 has been qualified JS 129. There could be a very slight
high bias to the data. The re-analyzed MS/MSD was ORSD02RE. , 1260
was recovered at 164% and data have been qualified JS164 to
indicate a possible high bias to the diluted and acid-cleaned
sample. ,

The MS/MSD results for the re-extraction of SDG 209018 are from 10
X sample dilutions. The results calculated are below accurate
quantifiable levels. MS/MSD results for SDG 210261 are '• from
another sample set not associated with the client. These results
are not qualified. i

i
The MS/MSD from 209686 is sample MPZ145. Aroclor 1016 was
recovered slightly low at 65% (limit 70%). Data for this sample
are qualified JS65 and it is possible a false undetected value
could have been reported. This is unlikely since low level 'J'
values are reported and there is no indication that 1016 is
present. '

Surrogates

The initial analysis for SDG 209044 dated 10/12 and SDG 210261
dated 11/09 has all surrogate recoveries well within the control
windows. The re-extracted sample results for SDG 209044 dated
10/31, are reported with surrogate recoveries outside control
windows. The recoveries are confirmed high by second column
confirmation. These are an indication of possible sample effects.
With high recoveries indicating possible high bias and low bias
for low recoveries.
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SUMMARY OF SURROGATE QUALIFIERS

Sample
PCBLCSS1
ORSD14RE

TCMX
148
157

DCB

163
191

QUALIFIER

None
JS191

Analysis results for the initial extraction of SDG 209018 reports
one and or two surrogates reported high for samples ORSD01,
ORSD02, ORSD03, ORSD04, ORSD06, ORSD07, ORSD09 and DUPA. Analysis
results for the re-extraction for samples ORSD02 and ORSD05 are
also reported with one and or two surrogates high. The results
are due to extraction concentration and analytical dilutions
performed on the samples. Samples reported as "D" due to
surrogate values diluted below quantitation limits. : No
qualification has been made for reported samples. ;

Laboratory Control Samples \

The initial extraction and analysis for SDG's 209044, 209018.
and 210261 has %R well within the control windows. The re-|
extraction's of SDG's 209044 and 209018 has %R higher than!
the control windows. This is possibly due to sulfuric acid'
cleanup and re-concentration techniques. These data are]
qualified as L# where # is the % recovered. Data could be;
biased high as the recovery increases.

Samples !
i

Initial extraction of SDG 209044 dated 10/12 and analysis of
samples found PCB 1254 in sample ORSDll and PCB 1260 in sample
ORSD10. These were confirmed by second column confirmation. \ Upon
re-extraction dated 10/31 and analysis, PCB 1260 in ORSD10RE :could
only be confirmed. Result values from both sets of extractions
and analyses indicate possible presence of PCB 1260 in sample
ORSD10. PCB 1254 was not detected in the re-extraction and
analysis of sample ORSDll.

SDG 209018 initial analyses are reported with detection limits
elevated due to sample extraction amount and analytical dilutions
performed. This was corrected for in the re-extraction and
analyses of the SDG with the exception of samples ORSD02 and
ORSD05. Each is reported from 10X analytical dilutions. SDG
210261 has three samples reported with elevated detection limits
due to matrix effects. These samples are PWS3, TPPCB1 and TPPCB2.

Detection Limits
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The EQLs were not met for the initial analysis on the 209044,
209018 sets due t.o lack of acid and sulphur clean-up. The re-
analyses were still high for several samples, but this appears to
be due to high concentrations of PCS in some of the samples, i

For SDG 210261, the lab had done the multiple acid and sullphur
clean ups as required. That clean up is evidenced in the ;
chromatograms, although another sulphur clean up might make la
small difference. When a sample is that dirty, there may be| a
limit to what is clean up and what is detrimental to the ]
integrity of the compounds of concern. Our review of the \
chromatograms indicates that sample 15 , TPPCBl does not have
the appropriate retention times, nor peak pattern to confirm
PCBs. Sample 16, TPPCB2, is extremely dirty no matter how much
clean is performed. There are hundreds of small peaks, but the
characteristic peak pattern for the requested PCBs, in our '
evaluation, does not appear to be present. '

Holding Times
|

The client requested re-extraction and re-analysis for several
samples in sets 209044 and 209018. Although these are beyond the
method holding times, data are not considered to be affecte'd due
to the extremely high stability of PCBs.

METALS BY ICP SW-846 METHOD 6010B, METHOD 200.7,
CVAA MERCURY, AND WET CHEMISTRY

SAMPLE DIGEST NUMBER: 208256, 208351, 208381, 208482, 20'8489,
208570, 208703, and 208725. |

SAMPLE MATRIX: 94 Waters SAMPLING DATE (Mo/Yr) 9/00

NUMBER OF SAMPLES: 90(RCRA), 20(200.7), 39(WetChem)

The quality of the data is acceptable and usable as qualified
below. The following is noted:

Methods and Calibration

The method used for soils Total Organic Carbon (TOC) in set 209018
is not the method noted in the QAPP, nor the one submitted by the
laboratory as part of the QAPP. The required method is SW-846
Method 9056, a titration method was used. The two methods must be
compared by the laboratory to verify the reported results. ; TOC
soils data have been qualified 'JQ1 to indicate improper method.

i
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There was no 3 point calibration for TOC soils as required by the
method, only an ICV/LCS. All analyses were acceptable except for
the 209018 TOC. The ICV was 111%. Data have been qualified[JC111
and it is possible there is a variability to the data due to only
having a one point curve. !

Method and Calibration Blanks
i

Per the 10% review, one SDG (208256) was reviewed for ICB arid CCB
results. All positive sample values that were less than 5X the
blank result for that analyte received qualification UB#, where #
is the value of the highest associated blank, including the
preparation blank. Qualified data are fully usable as undetected
values at the elevated reporting limit. The highest 'blank
contamination is shown in the following table. It is of concern
that almost all of the data submitted are qualified for jblank
problems. This indicates that the Method Detection Limits are
unrealistic and that results reported at the MDL are more apt to
be due to instrument noise than to the presence of the analyte.

BLANK CONTAMINATION SUMMARY TABLE

SDG
208256

Analyte
Arsenic
Barium

Cadmium

Chromium

Lead

Mercury

Selenium
Silver

Blank Type
CCB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
CCVB
CCVB
CCVB
Prep
ICVB
CCVB

Amount (ug/L)
7.8
1.9
1.8
1.7
2.0
2.0
2.2
2.4
2.2
2.3
2.4
1.3
2.9
0.03
-0.04
16.5
2.7
2.4
2.8

Qualifier
UB7.8;
UB1.9,1

i
:

UB2.2;
j
1

UB2.4:

UB2 . 9 !
;
,

JK-.04
i

UB17
UB2.8

Negative blank levels whose absolute value was greater than 2X the
IDL that resulted in sample qualification were qualified >JK#,
where # is the negative value of the blank. All data! are
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considered to be biased low with the bias increasing as the!blank
value increases. ',

Field Blanks
I

The following field blank had contamination above 2X IDL: Barium
at 13.4 ug/L in SDG 208256. The contamination in the remainder of
field blanks was either canceled by the method blank, the ICV
blank or the CCV blank contamination. !

Matrix Spikes I

The recovery for the TOC spike in set 209108 was 132% and; data
have been qualified JS132. Data for all samples for 2083511 have
been qualified JS145 for potassium and data could be biased1 high
for these high spike recoveries. Data for mercury in set 208381
are qualified JS66 and data could be biased slightly low due to
matrix spike recovery. 'i

I
Serial dilution i

The associated affected data due to the %D of the Serial dilution
being above 10% were qualified JE#, where # is the value of the
percent difference. When the %D's are above the QC limits, it is
possible reported data are biased high due to interference. |

Holding Times i
Nitrite data for 208482 have been qualified JH#, where # is the 2
or 3 days over holding time. In set 208351, the nitrite holding
time exceedences were 5 to 6 days and the reviewer has qualified
data RH# to indicate the possibility of oxidation of the nitrite
and the reporting of false undetected values.

:
I

VOLATILE AROMATIC COMPOUNDS (BTEX), SW 846 METHOD 8021B
GASOLINE RANGE ORGANIC COMPOUNDS (GRO) SW-846 METHOD 8015B
POLYCHLORINATED BIPHENYLS (PCB) (MOD) SW-846 METHOD 8082 i

SDG NO: 209924 and 211502

SAMPLE MATRIX: soil NO. OF SAMPLES 11 soil

SAMPLING DATE (Month/Year) BTEX/GRO 10/00 and PCB 11/00

The quality of the data as qualified is considered fully
acceptable and usable. j
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Method Blanks ;
i

The GRO Method Blank has contamination levels below the PQL
at 400 J ug/kg. The reported data are less than 5x blank x
20 (the dilution factor) and are qualified UB8000. ' Data
are fully usable as undetected values. \

Matrix Spikes

The GRO MS has low recovery while the MSD is within control
limits. This is possibly due to sample contaminant
concentration. The data has been qualified JS52. ;

The GRO MS/MSD RPD values are out of criteria windows at 32%
RPD. Because the sample is already qualified JS for 'spike
recovery, the sample is further qualified JD32 for RPD to
indicate that the sample matrix may be inhomogeneous. :

i
Surrogates ;

The BTEX Surrogate recoveries are reported from primary and
secondary columns. The sample results for Ethyl benzene and
the Xylenes are from primary column detection. The Benzene
and the Toluene results are from secondary column detection.
Alpha-Trifluorotoluene and Bromofluorobenzene are used1 for
method surrogates. The secondary column Trifluorotoluene
value has been associated with the Benzene and Toluene
results and is qualified JS67. This could indicate possible
sample effects with low biased results. The primary column
Bromofluorobenzene has been associated with the results fori
Ethyl benzene and Xylenes; the surrogate is within criteria
windows. The sample was not re-analyzed. No qualification
has been made. . :

The GRO Surrogates have been diluted out due to sample
extraction and dilution procedures. No qualification, has
been made.

The PCB Surrogate recovery values are reported high for most
samples. This is possibly due to sulfuric acid cleanup,and
re-concentration techniques performed. Sample PB-2 is1the
only sample with a target aroclor detected and is qualified
JS190. Data could be biased high due to matrix effects. '
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Samples '•.

The sample MW16A-12 submitted for BTEX and GRO analysis is
reported from methanol extraction and secondary dilution
requirements. '

The samples submitted for Aroclor analysis were extracted
per the method and required sulfuric acid cleanup techniques
prior to analysis. !

i
i
i

VOLATILE & SEMIVOLATILE ORGANICS SW-846 METHODS 8260C £ 8270C

SDG. 211502 and 211917

SAMPLE MATRIX: Soil SAMPLE NO. 15 soils

SAMPLING DATE (Month/Year): 10/00 ; &
11/00

The quality of the data as qualified is considered fully
acceptable and usable.

Holding Times: !

Per client request, samples in SDG 211917 were extracted 66 days after
sample collection to obtain lower detection limit requirements for
semi-volatiles PAH compounds. Data have been qualified JH59 to
indicate the exceedence of the EPA holding times. These are
stable compounds, they were kept cold and the reviewer expects
minimal impact on the data.

Calibrations: n ;

Volatiles: Target compound 1,4-Dioxane RRF is less than 0.05 in
initial calibrations, the samples have been qualified RC#, where #
represents the RRF value. False undetected values could have,been
reported. The LCS recoveries are acceptable indicating that mid-
level concentrations of the compound can be detected.

Internal Standards:

SDG 211502 semi-volatile internal standards were recovered
high in samples analyzed 12/5/00. The samples are PB-1, PB-
2, PB-3, PB-4, PB-15, PB-10 and PB-11. The MS/MSD for sample
PB-11 analyzed 12/5/00 did not reproduce this anomaly.
Samples PB-1, PB-2, PB-10 and PB-11MS/MSD were reanalyzed
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12/8/00 with all internal standard criteria met. All. samples
exhibiting internal standard criteria failure have! been
qualified JI#, where # is the percent internal standard
recovered. A specific bias cannot be determined without a
more thorough examination of the chromatograms. Surrogates
were acceptable and the impact on the data is expected,to be
minimal, especially for the undetected compounds. i

All of the samples analyzed on 12/5/00 had high internal
standards (IS). High internal standards often indicate ;a co-
eluting interference that can bias the reported result's low
or report false undetected values due to an elevation of the
internal standard value in the quantitation calculation!. The
laboratory re-analyzed all but four of the samples on 12;/8/00
with acceptable IS recoveries in all samples and compa'rable
sample results. Data that were not re-analyzed are required
to be qualified, but the reviewer recommends that the: data
are acceptable with a possible low bias to reported results.
Review of the spectra submitted did not verify the presence
of any of the undetected values and the "U1 results are
considered to be acceptable. ;

Surrogates:
i

Several surrogates were recovered out of limits, or :were
diluted out. If compounds were detected associated with ;high
recoveries, detected data are qualified as JS#, where ,# is
the recovery observed. Samples showing low recoveries, are
qualified as JS#. Reanalyses were conducted by the laboratory
when appropriate. Samples with surrogates diluted out, are
not qualified. High recoveries could indicate high bias and
low recoveries could indicate low bias to the data due to
matrix effects. One surrogate is allowed to be out in 'each
fraction before qualification is applied. '
Only PB3 required qualification of detected compounds' as
JS145. Data could be biased slightly high due to matrix
effects. :

!

Matrix Spikes:

Semi-Volatile: SDG 211917 MSD results for pyrene are 166
%recovery. The parent sample ORSD10, has been qualified
JS166. SDG 211502 PB-11 MS/MSD have Pentachlorophenol
Irecovery low at 1% and 29%. Because the LCS is also low;for
this compound in some analyses, the reviewer has qualified
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the data RSI and false undetected values may have\ been
reported. '

Semi-Volatile: SDG 211917 MSD RPD for sample ORSD10 is 54
for pyrene. The sample has been qualified JD54 for pyrene.
The RPD represent possible sample inhomogeneity. !

LCS Recoveries: '

Volatiles: The soil LCS and the methanol extraction LCS for
SDG 211502 has several analytes above the criteria windows.
In those cases, there were no associated detections in
samples, qualifiers were not added. '

I

Semi-Volatiles: The soil LCS for extraction dates 12/4/00
and 12/6/00 have Dibenz (a, h) anthracene out high 1 and
Pentachlorophenol out low respectively. The associated
samples have been qualified JS142 for Dibenz(a,h)anthracene
when detected. Pentachlorophenol has been qualified JL:7 in
all associated samples. It is possible false undetected
values have been reported for PCP due to poor method
recovery. !

i
i

Method Blanks: i

Volatiles: Methylene chloride and Bromomethane were detected
below the reporting limit in volatile method blanks, i The
associated samples have been qualified UB#, where # is; the
amount detected. Dilution factors have been applied where
necessary. i

i

Semi-volatiles: bis-(2-ethylhexyl)phthalate was detected in
the 12/8 blank. Affected data are qualified UB37 to reflect
the reported contamination.
UB data are fully usable as undetected values.

Sample Narrative:

Samples in SDG 211917 were re-analyses of samples originally
run in SDG 209044. The re-analyzed samples were prepared
using a gel permeation clean up and run on the low level
GC/MS instrument
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QlANE
&HORT & ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
SEMTVOLATILE ORGANICS SW-846 METHOD 8270

350\lndiana St Suite 415
I Golden, CO 80401
\Phone 303-271-9642

Fax 303-278-0624

SDG. PCB: 4677. 4827

PROJECT : Ogden Rail" Yard

LABORATORY: CH2MHILL Applied Sciences Group. Corvallis. OR

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): October. November 2000

ANALYSES REQUESTED SW-846 8270 (PCBV SIM

SAMPLE NO. See Attachment 13 PCB Waters

DATA REVIEWER Richard Kulp. Mark Haves ( 1 0% review) _

O A REVIEWER Diane Short & Associates. Inc INITIALS/DATE

Telephone Logs included Yes _ No_JC_

Contractual Violations Yes No_X_

(VA

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1994,
SW-846 Method 8270 and the project Quality Assurance Project Plan (QAPjP) have been referenced
by the reviewer to perform this data validation review. The EPA qualifiers have been expanded to
include a descriptor code and value to define QC violations and their values, per the approval of the
Project Manager and EPA-approval. Per the Scope of Work, the review includes validation of all QC
forms referencing the above documents. Ten percent of the data are further reviewed for the
calculation algorithms and submitted chromatograms and mass spectra as determined by !the project
manager. General comments regarding the data/ analytical quality are part of the review when raw
data are submitted. !
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I. DELIVERABLES I
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in
the project contract.
Yes_X__ No__ '

These were special PCB samples analyzed by Method 8270 using selected ion monitoring with
acid and florisil cleanup.

B. Chain of Custody Documentation was complete and accurate, and samples were received at
the correct temperature and preservation. J
Yes X No I

a ANALYTICAL REPORT FORMS j
A The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes_JC_ No _ !

B. Holding Times '
1 . The contract holding times were met for all analyses (Time of sample receipt to time of
extraction and from extraction to analysis). 1
Yes_Jt_No _ I

i

2. The Clean Water Act (40 CFR 136) holding times were met for all analyses (From time of
sample collection). i
Yes_JC_ No _ j

m. INSTRUMENT CALIBRATION j
A Initial Calibration
1. The relative standard deviation (RSD) for the five point calibration was within the 15% limit
for all compounds or a linear curve was used. ;

Yes_X_ No _ NA _ \
i

2. The 12 hour system Performance Check was performed as required in SW-846. j
Yes__X__No NA . j
This is the LCS

!
]

B. Continuing Calibration
1 . The CCV standard was analyzed for each analysis at the required frequency. ;

£ No NA i

2. The percent difference (%D) limits of ± 20% were met.
Yes X No NA

IV. SURROGATE
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Surrogate spikes were analyzed with every sample. i
YesJC__ No i

And met the recovery limits defined in the current contract
Yes No_X_ !

Several surrogates were diluted out. No qualifiers were issued for these analyses. '

V. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis
performed and for every 20 samples or for every matrix whichever is more frequent.
Yes_X_ No '.

i

B. The MS and MSD percent recoveries were within the limits defined in the contract.
Yes No_X_ '

The sample (33-MW2FP) chosen for the MS/MSD in SDG 4827 contained 102 ng/LJ of AR1016,
while the spike added was only 10 ng/L AR1016. The percent recoveries were 1280% and 510%,
which are meaningless due to the high concentration in the sample. No qualifiers were issued.

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes_X No \

VL LABORATORY CONTROL SAMPLE
A. A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for
every 20 samples. ;

Yes_X No j
i

B. The LCS percent recoveries were within the limits defined in the contract (the IvIS limits are
used as a reference or laboratory-specific limits for this matrix are defined). j
Yes_JC_No |

i
I

VH. BLANKS i
A, Method Blanks were analyzed at the required frequency and for each matrix and1 analysis.
Yes X No

B. No blank contamination was found in the Method Blank. i
Yes No_X_

Review of the method blanks at the raw data level indicated these blanks contained interference with 2
to 3 of the 5 peaks used for identification and quantitation of the 1016 and 1260. As noted in the
section on compound identification, many of the aroclor values were reported when less than 5 of the
peaks matched the standard (as few as 2 or 3 in most cases). When a method blank peak was also in
the sample, and the sample peak area was less than 5 x the blank, the peak was considered to be a
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misidentification for that aroclor. Data have been qualified UB to indicate that as much of the reported
value is from blank peaks as from the sample itself. Data are considered to be undetected values.

i
C. If Field Blanks were identified, no blank contamination was found. !
Yes _ No _NA_X_

Field blanks were not identified.
I

Vm. FIELD QC
If Field duplicates or Performance Check Compounds were identified, they met the RPD or
percent recovery criteria for the project. !

Yes _ No _ NA_X_
Field duplicate pairs have not been identified.

IX. SYSTEM PERFORMANCE j
A. The chromatograms, resolution and general system performance were acceptable for all
instruments and analytical systems. :

£ N o N A !_
Per the 10% check of standards.

i
j

B. The suggested EQL's for the sample matrices in this set were met. j
Yes_X_No___ NA__

X.TCL COMPOUNDS ,
A. The identification is accurate and all retention times and chromatograms were evaluated for
all detected compounds !
Yes _ No_X_ NA _ i

Per the 10% review, the spectra and RICs were carefully reviewed. The reviewer and QA manager
concur that the results should be considered to be undetected values. The ion ratios were not within an
acceptable range and peak patterns are not able to be identified using SIM. The raw data indicate that
many of the samples results were reported when only 3 of the 5 peaks were present. Even with clean-
up, the chromatograms indicate matrix interferences that could possible be present in the reported
sample spectra. The laboratory has also noted in the narrative and lab flags the lack of verifiable
evidence for the reported results. Per the method blank review, only one result has not been reduced
to an undetected value. That is sample PW-4 for 1260 and that value is not confirmed by sufficient
peaks, nor the ion ratios. The reviewer has qualified this sample "R1 rejected due to insufficient
insufficient identification. As an additional note the following professional evaluations are included:

t
SIM analysis does not allow for pattern match identification of aroclors which is based upon retention
times match and relative peak ratios for specific peaks within a specific window. SIM is best used for
positive identification of aroclors, once a GC analysis with identifiable patterns has been performed.
SIM analysis does not provide the information necessary for professional judgement of ••• positive
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identification or possible marginal identification of aroclors. Environmental weathering and
interferences from matrices cannot be evaluated. ;

The relative ion ratios for specific peaks are not within calibrated limits. The sample analyses for
positive peak identification were examined against the nearest calibrated point for comparison of ion
ratios and for the presence of all peaks. '

B. Quantitation was checked to determine the accuracy of calculations for representative
compounds in each internal standards quantitation set. j
Yes_X_No NA / ;

Per the 10% review. Manual calculations were performed on detected surrogates and targets, which
reproduced the reported values. See note above.

XL OVERALL ASSESSMENT OF THE CASE

Data are considered to be undetected results. Insufficient evidence is present to determine the positive
presence of aroclors using this method of analysis with these samples.
Per the 10% review, the spectra and RICs were carefully reviewed. The reviewer and QA manager
concur that the results should be considered to be undetected values. The ion ratios were hot within an
acceptable range and peak patterns are not able to be identified using SIM. The raw data indicate that
many of the samples results were reported when only 3 of the 5 peaks were present. Even with clean-
up, the chromatograms indicate matrix interferences that could possible be present in the reported
sample spectra. The laboratory has also noted in the narrative and lab flags the lack of verifiable
evidence for the reported results. Per the method blank review, only one result has not been reduced
to an undetected value. That is sample PW-4 for 1260 and that value is not confirmed by sufficient
peaks, nor the ion ratios. The reviewer has qualified this sample TV rejected due to, insufficient
insufficient identification. As an additional note the following professional evaluations are included:

!

SIM analysis does not allow for pattern match identification of aroclors which is based upon retention
times match and relative peak ratios for specific peaks within a specific window. SIM is best used for
positive identification of aroclors, once a GC analysis with identifiable patterns has been performed.
SIM analysis does not provide the information necessary for professional judgement of poositive
identification or possible marginal identification of aroclors. Environmental weathering and
interferences from matrices cannot be evaluated.
The relative ion ratios for specific peaks are not within calibrated limits. The sample analyses for
positive peak identification were examined against the nearest calibrated point for comparison of ion
ratios and for the presence of all peaks.

i

Matrix spikes
The sample (33-MW2FP) chosen for the MS/MSD in SDG 4827 contained 102 ng/L of AR1016,
while the spike added was only 10 ng/L AR1016. The percent recoveries were 1280% and 510%,
which are meaningless due to the high concentration in the sample. No qualifiers were issued.

Blanks
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Review of the method blanks at the raw data level indicated these blanks contained interference with 2
to 3 of the 5 peaks used for identification and quantitation of the 1016 and 1260. As noted in the
section on compound identification, many of the aroclor values were reported when less than 5 of the
peaks matched the standard (as few as 2 or 3 in most cases). When a method blank peak was also in
the sample, and the sample peak area was less than 5 x the blank, the peak was considered to be a
misidentification for that aroclor. Data have been qualified UB to indicate that as much of the reported
value is from blank peaks as from the sample itself. Data are considered to be undetected values.
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QlANE .
*DHORT & ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
TOTAL PETROLEUM HYDROCARBONS SW 846 8015M

PCB's SW 846 METHOD 8082

350 Indiana St Suite 415
Golden, CO 80401

Phone 303-271-9642
\ Fax 303-278-0624

SAMPLE DIGEST NUMBER;_208256, 208482, 208489, 208381.

PROJECT UPRR Ogden Railroad, Ogden, Utah .(Forrester Group).

LABORATORY.: Severn Trent Laboratories, Houston, Texas

SAMPLE MATRIX: Waters

SAMPLING DATE (Month/Year) Sept. 2000 NO. OF SAMPLES , 25
for PRO. 10 for light hydrocarbons

I

ANALYSES REQUESTED; SW846 Method 8015 (TPH. PRO) and 8082 ifPCB's)

SAMPLE NO. Attached ' i

DATA REVIEWER; Gateway Enterprises. INITIALS/DATE;

OA REVIEWER; Diane Short & Associates, Inc.

Telephone Logs included

Contractual Violations

Yes

Yes

No

No_X_

The EPA Contract Laboratory Program National Functional
Guidelines for Organic Review, 1994 (SOP), the EPA SW 846 Methods
for Evaluating Solid Waste, Physical/ Chemical Methods; Third
Edition, (SW-846) current updates, and the project QAPjP have
been referenced by the reviewer to perform this data validation
review. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and their
values, per the approval of the Project Manager and EPA;. The
review has been tasked for review of all QC for all samples and
ten percent review of chromatograms and 2 column confirmation.
General comments regarding the data/analytical quality are part of
the review when raw data are submitted. '
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I. DELIVERABLES ;
All deliverables were present as specified in the Statement
of Work (SOW), SW-846, or in the project contract. !

Yes No X ',
The laboratory has analyzed the Light Hydrocarbons , using a
laboratory GC method patterned from SW-846 Method 8000. \ This is
a direct injection method. The required method was RSK-175 which
is an head-space analysis. Per the November audit, a comparison
of results from these two methods must be done to determine the
adequacy of the LHC data. ,

II. ANALYTICAL REPORT FORMS
The Analytical Report or Data Sheets are present and
complete for all requested analyses. i
Yes_J£__ No |

III. HOLDING TIMES
A. The contract holding times were met for all Analyses
(Time of sample receipt to time of extraction and from
extraction to analysis) |
Yes X No i

Holding times were met for DRO. The LHC were analyzed within 14
days of sample receipt per volatile holding times. i

i
B. The Clean Water Act (40 CFR 136) holding times were met
for all analyses (From time of sample collection). :
Yes X No_ :

C. All chains of custody are complete and samples were received in
proper condition. j
Yes X No \

l

IV. INSTRUMENT CALIBRATION (1C) AND CONTINUING CALIBRATION (CC)
VERIFICATION
A. The GC standards were analyzed at the required
frequency (every 72 hours at a minimum). i
Yes X No i

B. The chromatographic resolution and separation criteria
were met. i
Yes_X__ No ,

C. The suggested columns were used and the PQL's were
met. i
Yes_X No

D. Calibration factors for 1C met the 15% RSD limit or the
linear regression r > 0.995.
Yes_X No

E. %D's for Continuing Calibration Factors and
retention times (RT) were within the 25%D limits.
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Yes X No j

BLANKS |
A. Laboratory blanks :
1. Laboratory blanks were analyzed for every sample set
and for each matrix type or once in every ten samples,
whichever is more frequent.
Yes X No

2. No blank contamination was found in the method'blank.
Yes X No_

3. Instrument blank analysis was performed following most
samples that contained analytes at high concentrations.
Yes_X__ No NA ;

I

B. Field Blanks i
If field blanks were identified, no blank contamination was
found. >
Yes No NA

No field blanks identified. '

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) |
A. Matrix spike (MS) and matrix duplicate or matrix ,spike
duplicate (MSD) were analyzed for every analyses performed
and for every 20 samples or for every matrix whichever is
more frequent. \
Yesc No__X i

No samples were designated, nor extra volume collected for MS/MSD
samples. I

i
B. The MS and MSD percent recoveries (%R) were within
the limits defined by the laboratory or in the
contract. ,
Yes X No i

i
The laboratory has run blank spikes. These provide no useful
information about matrix effects and have not been considered.

C. The MSD relative percent differences (RPD) were within
the defined contract or laboratory limits .
Yes No NA X j

i
D. The MS/MSD are client samples. S
Yes No X

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD) i
A. Laboratorty Control Sample (LCS) and LCS duplicate were
analyzed for every analyses performed and for ev'ery 20
samples or for every matrix whichever is more frequen;t.
Yes__X___ No
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B. The LCS percent recovery (%R) are within the limits
defined by the laboratory or in the contract. i
Yes__X__ No '

LCS limits are not defined in the QAPP for specific PCBs! except
1016 and 1260. The laboratory limits of 72-121 % are acceptable
and have been approved by EPA for validation. j

i

VIII. SURROGATE RECOVERY \
A. The Surrogate spike was analyzed with every sample.
Yes X No '

ii
B. And met the recovery limits defined in the current
contract. If recovery limits were exceeded, the sample was
re-extracted and re-analyzed. ;
Yes X No !

IX. Field QC i
If Field Duplicates or Performance Check Compounds were
identified, they met the RPD or % recovery criteria for
the project.
Yes No NA X :

No field duplicates pairs have been identified.

X. COMPOUND IDENTIFICATION '
A. All raw data chromatograms and data system printouts were
evaluated for all detected compounds and the identification
is accurate. •
Yes X No i

Per the 10% review. i

B. Retention time limits or peak pattern identifications are
met. | ':
Yes No NA

This was performed for the 209 series data and has not been
required for these samples. |

C. Two column confirmation was performed and less than a 25%
difference was reported between the columns. ;
Yes No NA X i

Data are not provided for this review.

XI. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results
were correctly calculated.
Yes No NA X '

Not part of this task.

B. The chromatograms and general system performance were
acceptable for all instruments and analytical systems.
Yes_X No ;

Per the ten percent check of the raw data. !
SKGC0600 !



XII. OVERALL ASSESSMENT OF THE CASE
\. • \

The quality of the data is considered 'fully acceptable
usable. No data have been qualified. The following is noted:

and

The laboratory has run blank spikes. These provide no: useful
information about matrix effects and have not been considered.

The laboratory has analyzed the Light Hydrocarbons using a
laboratory GC method patterned from SW-846 Method 8000. !This is
a direct injection method. The required method was RSK-175 which
is an head-space analysis. Per the November audit, a comparison
of results from these two methods must be done to determine the
adequacy of the LHC data.

SKGC0600



QlANE
&HORT & ASSOCIATES, INC.

INORGANIC DATA QUALITY REVIEW REPORT
METALS BY ICP SW-846 METHOD 6010B, METHOD 200.7,

CVAA MERCURY, AND WET CHEMISTRY

350 Indiana St Suite 415
j Golden, CO 80401
Phone 303-271-9642

Fax 303-278-0624

SAMPLE DIGEST NUMBER: 208256, 208351, 208381, 208482, 208489,'; 208570,
208703, and 208725. . j

i
PROJECT; UPRR Ogden Railroad, Ogden, Utah (Safety-Kleen Consulting)

LABORATORY :

SAMPLE MATRIX:

Severn Trent Laboratories, Houston, Texas

94 Waters

SAMPLING DATE (Mo/Yr ) _^/Ojl_NUMBER OF SAMPLES: 9Q(RCRA), 20,(200.7),
39 (Wet Chem)

i
ANALYSES REQUESTED: ICP SW-846 Method 6010B, 200.7, CVAA MERCURY, and

Wet Chemistry Methods. _ ., i

SAMPLE NO. See Attached

DATA REVIEWER: Richard Kulp

QA REVIEWER: Diane Short & Associates, Inc.

INITIALS/DATE: I I/Of

>gs included

Violations

Yes

Yes

No X

No X

1

i
1

The EPA Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, 1994 (SOP) and the requested';- SW-846
Methods have been used by the reviewer to perform this data
validation review. The EPA SW-846 ICP and CVAA Methods were '. used by
the laboratory to perform the analyses and has been referenced for
any modifications. The EPA qualifiers have been expanded to include a
descriptor code and value to define QC violations and theirivalues,
per the approval of the Project Manager and EPA. The review includes
review of the QC data. Ten percent of the data are further reviewed for
the calculation algorithms. General comments regarding the data/
analytical quality are part of the review when raw data are submitted.
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I. DELIVERABLES , .
All deliverables were present as specified in the Statement of
Work or project contract.
Yes No X ;
The method used for soils Total Organic Carbon (TOC)in set
209018 is not the method noted in the QAPP, nor the one
submitted by the laboratory as part of the QAPP. The required
method is SW-846 Method 9056, a titration method was used. The
two methods must' be compared by the laboratory to verify the
reported results. TOC soils data have been qualified j'JQ1 to
indicate improper method. ,

i
II. CALIBRATIONS j

A. All initial instrument calibrations were performed asidefined
in the contract or Statement of Work (SOW). All correlation
coefficients of the 3 point curve were > 0.995. :

Yes No_X NA :
There was no 3 point initial calibration as required [for the
soil TOC set, only an LCS/CCV.

t
!

B. The initial calibration verification (ICV) and continuing
calibration verification (CCV) standards were analyzedi at the
required frequency. - '
Yes X No !

i
i

And the ICV and CCV standard percent recovery results were
within the required control limits. !
Yes No X i
All analyses were acceptable except for the 209018 TOC. The ICV
was 111%. Data have been qualified JC111 and it is possible
there is a variability to the data due to only having a one
point curve. i

III. CRDL STANDARDS
A. The 2 x CRDL standards were analyzed as required in the SOW.
Yes X No NA -, j( _ (

1

IV. BLANKS i
Note: the highest blank associated with any particular analyte
is used for the qualification process and is the value entered
after the "B" blank descriptor. \

A. The initial calibration blanks (ICB) and 'continuing
calibration blanks (CCB) were analyzed at the required
frequency. ;
Yes X No NA

And the ICB and CCB results were within the required control
limits. I
Yes No X NA I

(
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Per the 10% review, one SDG (208256) was reviewed for ICB and
CCB results. All positive sample values that were less than 5X
the blank result for that analyte received qualification UB#,
where # is the value of the highest associated blank,;including
the preparation blank. Qualified data are fully usable as
undetected values at /the elevated reporting limit. The highest
blank contamination is shown in the following table. It is of
concern that almost all of the data submitted are qualified for
blank problems. This indicates that the Method Detection Limits
are unrealistic and that results reported at the MDL; are more
apt to be due to instrument noise than to the presence of the
analyte. i

BLANK CONTAMINATION SUMMARY TABLE ';

SDG
208256

Analyte
Arsenic
Barium

Cadmium

Chromium

Lead

Mercury

Selenium
Silver

Blank Type
CCB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
CCVB
CCVB
CCVB
Prep
ICVB
CCVB

Amount (ug/L)
7.8
1.9
1.8
1.7
2.0
2.0
2.2
2.4
2.2
2.3
2.4
1.3
2.9
0.. 03
-0.04
16.5
2.7
2.4
2.8

Qualifier
UB7.8 •
UB1.9 i

5

UB2.2 .,

i
UB2.4 :

1

UB2 . 9 j
i
1

JK-.04 i
J

UB17
UB2.8 i

1

!

I

Negative blank levels whose absolute value was greater ! than 2X
the IDL that resulted in sample qualification were qualified
JKtt, where # is the negative value of the blank. All data are
considered to be biased low with the bias increasing: as the
blank value increases.

V. PREPARATION BLANKS
A. Preparation blanks were prepared and analyzed at the required
frequency.
Yes X No

And all analytes in the preparation blank were less than the
CRDL, or less than 2x the instrument detection limit; (IDL),
whichever is lower. ',
Yes No X 1
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All positive sample values that were less than 5X the
preparation blank result for that analyte received qualification
UB#, where # is the value of the associated blank. ; Qualified
data are fully usable as undetected values at the elevated
reporting limit. See table above. .

B. Field, trip, decon rinse or other field blanks arejcontained
and identified in'the package. i
Yes X_ No NA j

And the reported results are less than the CRDL or less than 2x
IDL, whichever is lower.
Yes No X NA ' !

The following field blank had contamination above 2X IDL: Barium
at 13.4 ug/L in SDG 208256. The contamination in the iremainder
of field blanks was either canceled by the method blank, the ICV
blank or the CCV blank contamination. ;

VIA. ICP INTERFERENCE CHECK SAMPLE .
A. The Interference check sample (ICS) was analyzed as; required
in the SOW or contract. :

;

Yes X No NA i

And the ICS percent recovery results were reported ' for all
required ICS analytes and were within required control limits.
Yes X No NA

ii
B. ICP analysis results for analytes not required to be present
in a given ICS standard were within acceptable limits. :
Yes X No NA ' I

' !
VIB. INTERELEMENT CORRECTION FACTORS /

A. The Interelement Correction Factors are included and [complete
for all possible interferent analytes. I
Yes X No •

VII. SPIKE SAMPLE RECOVERY ' !
A. A matrix (pre-digestion) spike sample was analyzed for each
digestion group and/or matrix or as required in the SOW. '
Yes X No '

And the Matrix spike percent recoveries were within the required
control limits of 75 - 125%.
Yes No X
The recovery for the TOC spike in set 209108 was 132% and data
have been qualified JS132. Data for all samples for 208351 have
been qualified JS145 for potassium and data could be biased high
for these high spike recoveries. Data for mercury in set 208381
are qualified JS66 and data could be biased slightly low due to
matrix spike recovery. !
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The MS percent recovery in SDG 208381 shows 206% recovery. The
reviewer noticed that the sample result entered in the itable was
in error indicating nondetect when actually the value is 9280
ug/L. When this value is used, the percent recovery is 113%
which is in control. |

B. A Post-digest spike was analyzed if required. '
Yes X No '

VIII. DUPLICATES !
A. Matrix (pre-digestion) duplicate samples were analyzed at the
required frequency !
Yes X No !

I

I

And the Matrix duplicate relative percent differences (RPD) were
within the required control limits. (Water 20%, Soil 35%) or the
CRDL limits were met if the duplicate values are < 5 x GRDL.
Yes X No

The duplicate sample for SDG 208381 also was reported ;in error
(see Section VII). When the proper value was entered, the
percent RPD was in control. ,

IX. LABORATORY CONTROL SAMPLE |
A. Laboratory control samples (LCS) were analyzed 1 at the
required frequency. . ;
Yes X No I

And LCS recoveries were within the required control limits.
Yes X No

X. MSA RESULTS AND GRAPHITE FURNACE ANALYSIS (GFAA) ',
A. Duplicate injections were performed for all analyses' and the
RSDs were less than 20% for all reported results. (Method of
Standard Additions (MSA) requires only a single injection).
Yes No NA X \
Graphite furnace was not done.

XI. TCP SERIAL DILUTION \
A. ICP Serial Dilutions have been analyzed at the required
frequency if the analyte concentrations are greater than 50 x
IDL.
Yes X No NA

And the percent difference criteria have been met. ;
Yes No X NA

The associated affected data due to the %D of the' Serial
dilution being above 10% were qualified JEW, where #, is the
value of the percent difference. When the %D's are above the QC

i
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limits, it is possible reported data are biased high due to
interference. •

XII. INSTRUMENT DETECTION LIMITS '•
A. The Instrument Detection Limits have met the Quarterly
criteria. j
Yes X No NA !

And all sample results have met the required detection limits
(CRDL). ;
Yes X No 'i
The MDLs are have met the project DQOs. . j

XIII. PREPARATION AND ANALYSIS LOGS
A. All samples were prepared or analyzed within the (required
holding times referencing the SOW (time of sample receipt to
preparation/distillation). j
Yes NO__X_
All holding times were acceptable except nitrogen/nitriite which
has a 48 hour HT. Set 208351 nitrite samples were run 6 days
after receipt.

i
B. All samples were analyzed within the 40 CFR 136 (Clean Water
Act) recommended holding times (time of sample collection to
date of analysis).
Yes N°__X_
Nitrite data for 208482 have been qualified JH#f where # is the
2 or 3 .days over holding time. In set 208351, the1 nitrite
holding time exceedences were 5 to 6 days and the reviewer has
qualified data RH# to indicate the possibility of oxidation of
the nitrite and the reporting of false undetected values!

i

C. Chains of Custody (COC)
1. Chains of Custody (COC) were reviewed and all fields were
complete, signatures were present and cross outs were clean and
initialed. i
Yes x No '

2. Samples were received at the required temperature and
preservation.
Yes X No :

XIV. FIELD QC
Field QC samples (duplicates, SRMs) were identified. '.
Yes No X

XV. GENERAL COMMENTS ;

The quality of the data is acceptable and usable as qualified
below. The following is noted: j

Methods and Calibration !i
I
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The method used for soils Total Organic Carbon (TOG) in set
209018 is not the method noted in the QAPP, nor i the one
submitted by the laboratory as part of the QAPP. The! required
method is SW-846 Method 90.56, a titration method was used. The
two methods must be compared by the laboratory to verify the
reported results. TOG soils data have been qualified 'JQ1 to
indicate improper method.

l
There was no 3 point calibration for TOC soils as required by
the method, only an ICV/LCS. All analyses were acceptable except
for the 209018 TOC. The ICV was 111%. Data have been qualified
JC111 and it -is possible there is a variability to the,data due
to only having a one point curve. >

Method and Calibration Blanks I

Per the 10% review, one SDG (208256) was reviewed for, ICB and
CCB results. All positive sample values that were less than 5X
the blank result for that analyte received qualification UB#,
where # is the value of the highest associated blank, including
the preparation blank. Qualified data are fully usable as
undetected values at the elevated reporting limit. The( highest
Blank contamination is shown in the following table. It is of
concern that almost all of the data submitted are qualified for
blank problems. This indicates that the Method Detection Limits
are unrealistic and that results reported at the MDL are more
apt to be due to instrument noise than to the presence of the
analyte. \

BLANK CONTAMINATION SUMMARY TABLE

SDG
208256

Analyte
Arsenic
Barium

Cadmium

Chromium

Lead

Mercury

Selenium
Silver

Blank Type
CCB
Prep
ICVB
CCVB
Prep
ICVB '
CCVB
Prep
ICVB
CCVB
Prep
ICVB
CCVB
CCVB
CCVB
CCVB
Prep
ICVB

Amount (ug/L)
7.8
1.9
1.8
1.7
2.0
2.0
2.2
2.4
2.2
2.3
2.4
1.3
2. .9
0.03
-0.04
16.5
2.7
2.4

Qualifier
UB7 . 8
UB1.9 !

i !

UB2.2

UB2 . 4

1

UB2.9
1

i

JK-.04 ;
1

UB17
UB2.8 :

i
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CCVB 2 .8 i

Negative blank levels whose absolute value was greaterj than 2X
the IDL that resulted in sample qualification were qualified
JK#, where # is the negative value of the blank. All data are
considered to be biased low with the bias increasing as the
blank value increases.

Field Blanks I

The following field blank had contamination above 2X IDLJ: Barium
at 13.4 ug/L in SDG 208256. The contamination in the remainder
of field blanks was either canceled by the method blank, the ICV
blank or the CCV blank contamination.

Matrix spikes |
The recovery for the TOG spike in set 209108 was 132% and data
have been qualified JS132. Data for all samples for 208351 have
been qualified JS145 for potassium and data could be biased high
for these high spike recoveries. Data for mercury in set 208381
are qualified JS66 and data could be biased slightly low due to
matrix spike recovery. J

i
Serial dilution i

The associated affected data due to the %D of the1 Serial
dilution being above 10% were qualified JE#, where # ' is the
value of the percent difference. When the %D's are above the QC
limits, it is possible reported data are biased high \ due to
interference. I

i

Holding Times
Nitrite data for 208482 have been qualified JH#, where #. is the
2 or 3 days over holding time. In set 208351, the .nitrite
holding time exceedences were 5 to 6 days and the reviewer has
qualified data RH# to indicate the possibility of oxidation of
the nitrite and the reporting of false undetected values.;
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Q/ANE
\DHORT & ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260B

350 Indiana St Suite 415
! Golden, CO 80401

khone 303-271-9642
i Fax 303-278-0624

SDG. 208351, 208570, 208725, 209018 2oc]€>SZ. , 2
' )

PROJECT : UPRR, Ogden Rail Yard, Forrester Group

LABORATORY: Severn Trent Laboratories, Houston, TX

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): September 2000

ANALYSES REQUESTED SW-846 8260B

SAMPLE NO. 68 water samples

DATA REVIEWER Mark R. Hayes

QA REVIEWER Diane Short and Associates Inc. INITIALS/DATE ;

Telephone Logs included Yes

Contractual Violations Yes

No_X_

No X

The EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 1994, SW-846 Method 8260B and the project ; Quality
Assurance Project Plan (QAPjP) have been referenced by the reviewer to
perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations
and their values, per the approval of the Project Manager and EPA-
approval. Per the Scope of Work, the review includes validation of all
QC forms referencing the above documents. Ten percent of the data are
further reviewed for the calculation algorithms and submitted
chromatograms and mass spectra as determined by the project manager.
General comments regarding the data/ analytical quality are part of the
review when raw data are submitted. \

OGV01200B
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I. DELIVERABLES ;
A. All deliverables we±e present as specified in the Statement of
Work (SOW), SW-846, or in the project contract.
Yes X_ No !

I

B. Chain of Custody Documentation was complete and accurate, and
samples were received in good condition and at the correct
temperature and preservation.
Yes_ No X ' i

I

SDG 208351 has samples included which were received at 10.9 deg C cooler
temperature. The laboratory Case Narrative presents this fact with no
other explanation. Because the temperature was so high, the results for
12-MWl, TB9, 22BMW1 have been qualified as RT11 for nondetected targets.
There were no detected targets in subject samples. All other'[shipments
were within acceptance limits for cooler temperature. Please see the
summary at the end of this report for a further discussion of the
implications of this problem. •

II. ANALYTICAL REPORT FORMS \
A. The Analytical Report or Data Sheets are present and, complete
for all requested analyses. ;
Yes X No !

B. Holding Times \
1. The contract holding times were met for all analyses (Time
of sample receipt to time of analysis (VOA) or extraction 'and
from extraction to analysis). i
Yes__X__ No ;

I
Hold Times were met for all samples in the SDGs requiring 8260B '<
analyses. ]

i
2. The Clean Water Act (40 CFR 136) holding times were met; for all
analyses (From time of sample collection). I
Yes X No I

III. INSTRUMENT CALIBRATION - GC/MS ;

A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and
average RRF for all compounds for all analyses met the ^contract
criteria. ,
Yes No X NA i

i
A number of targets gave low response factors consistently' in the
initial calibrations.

Compounds affected include acrolein, acetone, 2-chloroethylvinyl ether,
isobutyl alcohol, 1,2-dibromo-3-chloropropane, and 1, 4-dioxane,. Among
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these, isobutyl alcohol and 1,4-dioxane are given the lowest,response,
with response factors of 0.003 or less. ;

i
Undetected compounds having response factors below 0.05 were i qualified
as RC#, where # is the value of the response factor observed in the
associated initial calibration. Such target results may potentially
result in false negatives due to poor response in the analysis. Data
are considered to be rejected. ,

i
These analytes appear in most cases to be recovered normally in the LCS
and LCS duplicates associated with these calibrations indicating
acceptable quantitation at mid-range concentrations. However,
should not be considered as usable without further review.

2a. The relative standard deviation (RSD)' for the
calibration was within the 30% limit for the CCCs.
Yes X No NA

the data

five point

2b. The relative standard deviation (RSD) for the five point
calibration was within the 30% limit for all other compounds or a
linear curve was used.
Yes No_x_ NA

The laboratory has chosen to use a regression curve when the %RSD is
greater than 15%. In most cases, a linear curve has been used, but in
some a second-order curve has been used. The second order curve
requires that 6 points be run (SW-846 and AFCEE), is not observed in
some cases. ' i

i
In a few instances, the r2 value for both linear and second-order curves
fall below 0.995. Positive detections from such results are qualified
as JC#, where # is the value of r2 observed in the associated initial
calibration curve. i

3. The 12 hour system Performance Check was performed ; as
required in SW-846. t
Yes X No NA

B. Continuing Calibration ;
1. The RRF 50 standard was analyzed for each analysis' at the
required frequency and the QC criteria were met.
Yes No__x__ NA

The continuing calibration showed the same compounds failing to' achieve
the minimum response as did the initial calibrations. In many cases, the
low responding compounds were already qualified for the ' initial
calibration behavior and were not additionally qualified. Data are
considered to be rejected. It is possible false undetected values have
been reported.
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2. The percent difference (%D) limits of + 20% were met. ,
Yes No_x_ NA i

A number of CCVs showed %D values outside the 20% limit specified in the
QAPP. When associated with detected targets, this has resulted in
qualfication as JC#, where # is the % drift observed. Nondetected
targets are not qualified for this unless the drift is particularly
severe. Only acetone has been qualified JC40 in SDG 208351 ;

IV. GC/MS INSTRUMENT PERFORMANCE CHECK !
The BFB performance check was injected once at the beginning of
each 12-hour period and relative abundance criteria for' the ions
were met. \
Yes X No NA

1

I

V. INTERNAL STANDARDS j
The Internal Standards met the 100% upper and -50% lower limits
criteria and the Retention times were within the required]windows.
Yes X No NA ',

i

VI. SURROGATE |
Surrogate spikes were analyzed with every sample. ;
Yes X No ' i

And met the recovery limits defined in the current contract
Yes No X j

An instance of surrogate recoveries outside the contract limits was
observed. The sample was reanalyzed as a dilution. Similar results were
obtained. All detected results associated have been qualified as JS#,
where # is the % recovery observed. When detected compounds are
associated with high recoveries, the results are qualified as JS#, but
non-detects are not qualified for high recoveries. These data 'could be
biased high due to matrix effects. I
Data qualified for surrogates include: !
34B2W2 JS144 j

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A. Matrix spike (MS) and matrix spike duplicates (MSD) were
analyzed for every analysis performed and for every 20 samples or
for every matrix whichever is more frequent.
Yes No__x__

There were no MS/MSD sets provided with the analyses except 209018.
Lack of sample was discussed. An Blank Spike and Blank Spike Duplicate
were associated with the sample sets, separate from the Laboratory
Control Samples (LCS). There were recoveries exceeding the UCL for
several analyses, the recoveries are not qualified in the associated
samples. The LCS is used for qualification.

B. The MS and MSD percent recoveries were within the1 limits
defined in the contract. ';
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Yes No X NA

No associated MS/MSD were analyzed except for SDG 209018: :
In sample ORSW09 1,1-dichloroethene was recovered low in both t;he MS and
MSB (50 and 60%) . Data for the parent sample have been qualified for
JS50 and it is possible false undetected values are reported, j

C. The MSD relative percent differences (RPD) were within the
defined contract limits. '.
Yes X 209018 No NA X all others '•

VIII. LABORATORY CONTROL SAMPLE
A. A Laboratory Control Samples (LCS) was analyzed for every
analysis performed and for every 20 samples.
Yes _X No 1

!
The LCS was spiked with all targets, and recoveries were reported for
all targets. LCS duplicates were also run. 1

B. The LCS percent recoveries were within the limits defined in
the contract (the MS limits are used as a reference or laboratory-
specific limits for this matrix are defined). i
Yes No__X_ !

I
For the majority of targets the LCS recoveries were well within the
limits. There were occasional failures, in which recoveries fell either
above or below the control.window. In cases where the recoveries fell
below the window, non-detected targets are qualified as UJL# and
detected targets as JL#. This indicates the possibility of low bias due
to the low recovery. In the case of high recoveries, noridetected
targets have not been qualified, and detected targets have been
qualified as JL#, indicating the possibility of a high bias. I
The analytes 2-butanone and 1,4-dioxane appear to be recovered at
elevated levels in the LCS and LCS duplicates associated with the 10/07
initial calibration indicating questionable quantitation at mid-range
concentrations. The data should not be considered as usable without
further review. . "• '

IX. BLANKS j
A. Method Blanks were analyzed at the required frequency arid for
each matrix and analysis.
Yes X No

B. Blank contamination was found in the Method Blank.
Yes__X__ No

In general, the method blanks are free of contaminants except for
methylene chloride, detected at levels below the reporting limits in
some method blanks. :

\
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Positive detections in associated samples for methylene chloride are
qualified as UB# when the sample result is less than 5x the method blank
level (10X for methylene chloride). Data are considered to i be fully
usable as undetected values.

i
C. If Field Blanks were identified, no blank contamination was
found. :
Yes No NA X i

i
Field Blanks were not identified. i

i

X. FIELD QC ;
If Field duplicates or Performance Check Compounds were
identified, they met the RPD or % recovery criteria • for the
project. i
Yes No NA X . '

i
Duplicates were not identified. <

XI. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and general system performance
were acceptable for all instruments and analytical systems'.
Yes X No NA_ i

(

B. The suggested EQL's for the sample matrices in this set
were met
Yes__X__No ;

Low level values and 'J' values have been reported as required.'
!'

XII. TCL COMPOUNDS ; i
A. The identification is accurate and all retention times/ library
spectra and reconstructed ion chromatograms (RIC) were evaluated
for all detected compounds :
Yes X No NA |

Per the 10% review. Several compounds were identified in jsamples.
Chromatography was acceptable, and mass spectra 'met criteria for proper
identification of targets. i

B. Quantitation was checked to determine the accuracy of
calculations for representative compounds in each .internal
standards quantitation set.
Yes_X__ No NA

Per the 10% review. Manual calculations were performed on detected
targets and on surrogates, which reproduced the reported values.

XIII. TENTATIVELY IDENTIFIED COMPOUNDS ;
TICs were properly identified and met the library identification
criteria. . ;
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Yes No NA X i
No tics reported. '

i
XIV. OVERALL ASSESSMENT OF THE CASE

Data are fully usable after consideration of qualifiers. •
l

A summary of the findings follows. ',
i

Chain of Custody and Sample Condition: :
i

. j
Samples in SDG 208351 was received at 10.9 deg C cooler temperature.
The laboratory Case Narrative presents this fact with ho other
explnation. Because the temperature was so high, the results have been
qualified as RT11 for nondetected targets and JT11 for detected:targets.
All other shipments were within acceptance limits for cooler temperature
except one kit in 209018 which was at 0.3 deg C. Vials were not frozen
and there is no impact on the data.

Out-of-Limits Cooler Temperatures:

It is possible that results from samples received with tempjeratures
outside guidance may be give results that are accurate. However,
there is much greater uncertainty associated with such data. There
are several phenomena that can contribute to inaccuracies when
samples are subjected to temperatures higher than those recommended.
Biodegradation is accelerated at higher temperatures, and can result
in false negatives due to the removal of the targets by microbes.
Transfer of contamination can occur between samples at higher rates
due to the higher vapor pressure of the compounds in the samples, and
higher rates of diffusion. Losses from the containers i can be
significant due to higher diffusion rates. !

i

For this reason, such data should not be used without some additional
information that will allow some assessment of how significant such
processes are. For example, comparison with previous sampling sets
can be helpful. j

Calibrations: "• j
i

A number of targets gave low response factors consistently ' in the
initial calibrations. i

Compounds affected include acrolein, acetone, 2-chloroethylvinyl ether,
isobutyl alcohol, 1,2-dibromo-3-chloropropane, and 1, 4-dioxanei. Among
these, isobutyl alcohol and 1,4-dioxane gave the lowest response, with
response factors of 0.003 or less. '•

Undetected compounds having response factors below 0.05 were qualified
as RC#, where # is the value of the response factor observed < in the
associated initial calibration. Such target results may potentially

I
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result in false negatives due to poor response in the analysis. Data
are considered to be rejected.

These analytes appear in most cases not all to be recovered normally in
the LCS and LCS duplicates associated with these calibrations indicating
acceptable quantitation at mid-range concentrations. However, ]the data
should not be considered as usable without further review. \

The continuing calibration showed the same compounds failing to achieve
the minimum response as did the initial calibrations. In many case, the
low responding compounds were already qualified for the < initial
calibration behavior and were not additionally qualified. ;Data are
considered to be rejected. It is possible false undetected values have
been reported. :

i
A number of CCVs showed %D values outside the 20% limit specified in the
QAPP. When associated with detected targets, this has resulted in
qualfication as JC#, where # is the % drift observed. Nondetected
targets are not qualified for this unless the drift is particularly
severe. In this group, only acetone has been qualified JC40

Surrogate Recoveries: '
j

An instance of surrogate recoveries outside the contract limits was
observed. The sample was reanalyzed as a dilution. Similar results were
obtained. All results associated with high recoveries have been
qualified as JS#, where # is the % recovery observed. When Detected
compounds are associated with high recoveries, the results are qualified
as JS#r but non-detects are not qualified for high recoveries. These
data could be biased high due to matrix effects. i
Data qualified for surrogates include:
34B2W2 JS144 ;

MS/MSP Analysis:

There were not 1 per 20 of these sets. No associated MS/MSD were
analyzed except for SDG 209018. Matrix precision and accuracy cannot be
determined for sample sets that lack an MS/MSD. i
In sample ORSW09 1,1-dichloroethene was recovered low in both the MS and
MSD (50 and 60%) . Data for the parent sample have been qualified for
JS50 and it is possible false undetected values are reported.

Method Blank Contamination:

In general, the method blanks are free of contaminants except for
methylene chloride, detected at levels below the reporting limits in
some method blanks.

Positive detections in associated samples for methylene chloride are
qualified as UB# when the sample result is less than 5x the method blank
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level (10X for methylene chloride).
usable as undetected values.

Data are considered toj be fully
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IAN& .
& ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
SEMIVOLATILE ORGANICS SW-846 METHOD 8270C

350 Indiana St Suite 415'
1 Golden, CO 80401
Phone 303-271-9642
\ Fax 303-278-0624

SDG. 208351, 208570, 208725

PROJECT : Ogden Rail Yard

LABORATORY: Severn Trent Laboratories, Houston, TX

SAMPLE MATRIX: Water

SAMPLING DATE (Month/Year): September 2000

ANALYSES REQUESTED SW-846 8270B

SAMPLE NO. 46

DATA REVIEWER Mark R. Hayes

QA REVIEWER Diane Short & Associates, Inc. INITIALS/DATE

Telephone Logs included Yes_

Contractual Violations Yes

No_X_

No X

The EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 1994, SW-846 Method 8270B and the project Quality
Assurance Project Plan (QAPjP) have been referenced by the reviewer to
perform .this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations
and their values, per the approval of the Project Manager and EPA-
approval. Per the Scope of Work, the review includes validation of all
QC forms referencing the above documents. Ten percent of the data are
further reviewed for the calculation algorithms and submitted
chromatograrns and mass spectra as determined by the project manager.
General comments regarding the data/ analytical 'quality are part of the
review when raw data are submitted.
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I. DELIVERABLES ! !
A. All deliverables were present as specified in the Statement of
Work (SOW), SW-846, or in the project contract. '
Yes X No '

B. Chain of Custody Documentation was complete and accurate, and
samples were received at the correct temperature and preservation.
Yes X No ' '

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and; complete
for all requested analyses. .
Yes X No

B. Holding Times ,
1. The contract holding times were met for all analyses | (Time of
sample receipt to time of extraction and from extraction to
analysis). !
Yes No X

Hold Times were not met for samples 38MW9, 38MW4. ;
1

2. The Clean Water Act (40 CFR 136) holding times were met: for all
analyses (From time of sample collection). !

Yes No__x__ 1
r

Hold Times were not met for samples 38MW9, 38MW4. These1 samples
are flagged as JH5 where Sis the days over the holding time. Data
for the lower molecular weight compounds that are susceptible to
biodegradation could be biased slightly low or false undetected
values reported. j

III. INSTRUMENT CALIBRATION - GC/MS i
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and
average RRF for all compounds for all analyses met the contract
criteria.
YesX No NA

2a. The relative standard deviation (RSD) for the five point
calibration was within the 30% limit for the CCCs.
Yes _ X _ No _ NA _

2b. The relative . standard deviation (RSD) for the five point
calibration was within the 30% limit for all other compounds or a
linear curve was used. \
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Yes___X__ No NA !

The laboratory has chosen to use linear or second-order regression
curves when the %RSD exceeds 15. This has been done for several targets
and criteria have been met. !

3. The 12 hour system Performance Check was performed as
required in SW-846. •
Yes X No NA :

B. Continuing Calibration ;
I-. The RRF 50 standard was analyzed for each analysis at the
required frequency and the QC criteria were met. !
Yes X No NA

i
2. The percent difference (%D) limits of + 20% were met. \

Yes No_x_ NA

Several of the targets had %D limits that exceeded the '20%
requirement. Detected and undetected compounds associated with
such cases are qualified as JC#, where # is the %D observed.
There could be a variability to the reported data due ; to
variability in the response factors. '

i
IV. GC/MS INSTRUMENT PERFORMANCE CHECK i

The DFTPP performance check was injected once at the beginning of
each 12-hour period and relative abundance criteria for jthe ions
were met.
Yes X No NA ;

c

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits
criteria and the Retention times were within the required windows.
Yes No X NA '1

Internal standards were recovered high in one LCS and in the, samples
listed below. QC samples are not qualified and only detected data are
qualified for high IS. When several IS's are out of limits and hear the
same recovery value, the average recovery has been applied1 to all
qualifications. Recoveries exceeding 200% were found in the above
mentioned sample. The sample is qualified Jiff for all undetected and
detected analytes. Analytes could be considered for low bias and
possible false negatives, although a general repression of all compounds
could have occurred. Further review of the chromatograms could be
performed to verify the bias. It is possible the IS was double spiked
for 340B16 since all IS's are out and over 200%. There are essentially
no detected compounds in the sample and no indication of matrix
interference in the sample chromatogram.
SDG Sample
208570 340B16 all IS's out high |
208351 38-MW9 IS5, 110%

38-MW4 IS5, 111% j
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VI. SURROGATE
Surrogate spikes were analyzed with every sample.
Yes X No

i
And met the recovery limits defined in the current contract
Yes_X__ No X !

i
Several surrogates were recovered out of limits in the sample i blank and
the sample blank spike duplicate. QC samples are not qualified. One
surrogate is allowed to be out in each fraction before qualification is
applied. '

i
VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A. Matrix spike (MS) and matrix spike duplicates (MSD) were
analyzed for every analysis performed and for every 20 samples or
for every matrix whichever is more frequent. -• i
Yes No X !

_ !

B. The MS and MSD percent recoveries were within the limits
defined in the contract.
Yes No NA__X i

There was no associated sample spike for the SDGf s. The laboratory
reported blank spike and blank spike duplicates. No matrix precision or
accuracy can be determined for these samples. ,

i

i

C. The MSD relative percent differences (RPD) were within the
defined contract limits. i
Yes No NA X

VIII. LABORATORY CONTROL SAMPLE ;
A. A Laboratory Control Samples (LCS) was analyzed for every
analysis performed and for every 20 samples. j
Yes _X No

B. The LCS percent recoveries were within the limits defined in
the contract (the MS limits are used as a reference or laboratory-
specific limits for this matrix are defined).
Yes No X

A few analytes were recovered high. In those cases there were no
associated detections in samples and qualifiers were not added.
In control samples where recoveries were below the LCL the result is
qualification as JL#, indicating that this analyte may be biased low.
In instances where recoveries were high, and there were detected levels
of this compound; qualification is JL#. These analytes may be biased
high. : !

t

IX. BLANKS ,
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A. Method Blanks were analyzed at the required frequency and for
each matrix and analysis. I
Yes_X No I

B. Blank contamination was found in the Method Blank.
Yes X No !

A number of the method blanks showed detections of phthalate esters
below the reporting limit. j

)

Positive detections of phthalate esters in samples associated with these
method blanks have been qualified as UB#, where # is the associated
blank level, unless the sample level is 10X that in the blank or higher.
Data are fully usable as undetected values. ,

i

C. If Field Blanks were identified, no blank contamination; was
found. . ;
Yes No NA__X_ :

Field blanks were not identified. (

X. FIELD QC J
If Field duplicates or Performance Check Compounds were
identified, they met the RPD or % recovery criteria j for the
project. '
Yes No NA__X_ I

Field duplicates or performance samples were not identified. •

XI. SYSTEM PERFORMANCE
A. The RICs, chromatograms, tunes and 'general system performance
were acceptable for all instruments and analytical systems.
Yes X No NA ' I
Per the 10% check. . !

B. The suggested EQL's for the sample matrices in this set
were met i
Yes__X__No NA '

The laboratory has reported the low level limits for these samples
and there are values reported below limits as 'J1 values
indicating that the lower level compounds are being reviewed for
reporting.

XII. TCL COMPOUNDS !
A. The identification is accurate and all retention times,, library
spectra and reconstructed ion chromatograms (RIC) were evaluated
for all detected compounds ;

Yes X No_ NA * With exception. :

Per the 10% review. Spectral matches were good. The laboratory has
correctly identified detected compounds. Retention times for the method
QC were not updated prior to analysis following CCV. This has obviously
been updated prior to quantitation. •
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B. Quantitation was checked to determine the accuracy of
calculations for representative compounds in each; internal
standards quantitation set. ,
Yes X No NA ;

Per the 10% review. Manual calculations were performed on detected
surrogates and targets, which reproduced the reported values. '

i
XIII. TENTATIVELY IDENTIFIED COMPOUNDS j

TICs were properly identified and met the library identification
criteria. ;
Yes No NA X ;

No TICs reported. j

i
XIV. OVERALL ASSESSMENT OF THE CASE

i

•Hold Times: i
i

Hold Times were not met for samples 38MW9, 38MW4. These samples are
flagged as JH5. Compounds susceptible to biodegradation could be biased
low or false undetected values reported.

i

Calibrations: i
|

Several of the targets had %D limits that exceeded the ;20%
requirement. Quantitated compounds^associated with such cases lare
qualified as JC#, where # is the %D observed. There could be a
variability to the reported values due to variability in ;the
response factors. >

Internal Standards: j

Internal standards were recovered high in one LCS and in the: samples
listed below. QC samples are not qualified and only detected data are
qualified for high. IS. When several IS's are out of limits and near the
same recovery value, the average recovery has been applied' to all
qualifications. Recoveries exceeding 200% were found in the above
mentioned sample. The sample is qualified JI# for all undetected and
detected analytes. Analytes could be considered for low bias and
possible false negatives, although a general repression of all compounds
could have occurred. Further review of the chromatograms could be
performed to verify the bias. It is possible the IS was double spiked
for 340B16 since all IS's are out and over 200%. There are essentially
no detected compounds in the sample and no indication of matrix
interference in the sample chromatogram. ;
SDG Sample '
208570 340B16 all IS's out high
208351 38-MW9. IS5, 110% ;

38-MW4 IS5, 111%
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LCS Recoveries: 1
l

A few analytes were recovered high. In those cases there! were no
associated detections in samples and qualifiers were not added.;
In control samples where recoveries were below the LCL the result is
qualificed as JL#, indicating that this analyte may be biased'low. In
instances where recoveries were high, and there were detected levels of
this compound; qualification is JL#. This analyte may be biasecl high

i
Method Blanks: \

Some method blanks showed detections of phthalate esters below the
reporting limit. ;

i

Positive detections of phthalate esters in samples associated with these
method blanks have been qualified as UB#, where # is the associated
blank level, unless the sample level is 10X that in the blank or higher.
Data are fully usable as undetected values. j
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QlANE
&HORT & ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
Diesel Range Organc by SW 846/18015 M and'} .

Light HydroCarbons by RSK-175

SPG NO: 208351. 208570. 208725. 209608.

PRQJECT:Qgden UT site. UPRR. Forrester Group

LABORATORY: Severn Trent Laboratories., Houston TX
' ' '•'

: .SAMPLE MATRIX: water__ : • :-', •

SAMPLING DATE (Month/Year) September 2000 i .

NO. OF SAMPLES 15 PRO: 6 LT Hydrocarbons ; ' . ' : ; :

ANALYSES REQUESTED; SW846 Method 8015 andRSK-175 .

DATA REVIEWER: Mark R. Haves INITIALS/DATE:

OA REVIEWER: Diane Short & Associates. Inc.

Telephone Logs included

Contractual Violations

Yes No ,X

Yes No: X

350 Indiana .St Suite-4:15?l
'.. -Golden, CO '$'4.0
Phone 303-271-964

f 'Fax-303-278-0624^.

I/7-/0/

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1994
(SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical Methods Third
Edition, (SW-846) 1990 and the project QAPjP have been referenced by the reviewer to perform
this data validation review, the EPA qualifiers have been expanded to'include a descriptor code
and value to define QC violations and their values, per the approval of the Project Manager. The
review has been tasked for review of all QC for all samples. General comments regarding the
data/analytical quality are part of the review when raw data are submitted, i , ,
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IV. INSTRUMENT CALIBRATION (1C) AND CONTINUING CALIBRATION (CC)
VERIFICATION !

A. The GC standards were analyzed at the required frequency every 72 hours at a minimum).
Yes_JC__ No •

B. The chromatographic resolution and separation criteria were met.
Yes X No i

OGGC1200

I. DELIVERABLES '•.-.. •-..; • ' , : N ; ; . '
All deliverables were present as specified in the Statement of; Work (SOW), ,SW-846,;or in the
project contract. ' . ' • • " ' •'. • |

'Yes N6._X_ ' • } ' . - ( . . * t \ ; j j . s i ; j : = : ' ' ;

The Light Hydrocarbons were required in the QAPP to;be analyzed by 'the RSK-175 headspace
method. The laboratory has run a direct injection method tak£n from SW-846'Methdcl;8000. The
laboratory has-been notified that the next set of samples that require, these analyses must be
analyzed by both methods and a comparison study reported in order to evaluate the results from
the two methods. : ' ; . • ; '' • = .

; . - . . . ; , ' ; , i '

I I . ANALYTICAL REPORT FORMS • . ; i . ' • ' ; i ' • ! ;
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes_JC__ No : • : . ' " { • • ; ; •( ; |

HI. HOLDING TIMES . , 1 . '
A. The contract holding times were met for alt analyses (Time of sample receipt j to time of
extraction and from extraction to analysis)
Yes No_X . .
See next item.

' " i" • ,' •: - ' i ! ' :.,:'.'•
B. The Clean Water Act (40 CFR 136) holding times were met for all;analyses (From time pf • ' : • ; ; ' •
sample collection). , : . . ! ' ' • ' ; i
Yes .No X_ • : .::' _ , • • i ' • •-.'.•'

Hold times were not met for the analysis of the Light Hydrocarbons. Samples are qualified as • }:
JH#. The Hold Times were not met for samples in these SDG;20835 land 208570. The samples have ' "!:
been qualified as JH12, JH4 and :JH 1 for associated targeted analytes. All samples were reported
Non-detect for all Light Hydrocarbon targeted analytes. It is possible that the portions of the LHC
components, that are most susceptible to degradation or biodegradation could be effected and false
undetected values reported. i • •

i • \t
C. All chains of custody are complete and samples were received in proper condition, at the correct ;
temperature and preservation. '! i • . •



C. The suggested columns were used and the EQL's were met. :
' Yes_JC_ No . ' I-; - \

• ••. : • i
D. Calibration factors for ICV met the 20% RSD limit or the linear regression r > 0.995.

: Yes X No ' i ;. . ' .' :' ' ; ; I

V. BLANKS f ' • - , ;
A. Laboratory blanks :

 ; . | '
1 . Laboratory blanks were analyzed for every sample set and for each matrix type or once in every
ten samples, whichever is more frequent. ' . - . . ' ( '
Y e s X N o , _ [ . . . : \ : '

i
2. ,No blank contamination was found in the method blank. , i '
Yes_X__ No _ . i

i
i

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations. ,
Yes _ No _ NA X- - - 1 — - ^ ,

I

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes No: _ NA X j

. : 1

: . i • ' !

Field blanks were not identified. ' ; ' !

! ,

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) i
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for
every analyses performed and for every 20 samples or for every matrix whichever is more
frequent. ! :

NoX ; !

No MS/MSDs were provided.

B. The MS and MSD percent recoveries (%R) were within;the limits defined by the laboratory or
in the contract.
Yes _ No _ NA_X_

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory
limits .
Yes _ No _ NA_X__ I

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD) :

OGGC1200



A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed. for eyery analyses
performed and for every 20 samples or for every matrix whichever is more frequent. ;

C NQ ' ' ' , ,

B. The LCS percent recovery (%R) are withjn the limits defined by the laboratory or in the
contract. ' ' I
Yes X No _ ' . I ''• \ • •

VIII. SURROGATE RECOVERY , |
A. The Surrogate spike was analyzed with' every sample. : |
Yes__X_ No _ ' < : ' ; .

B. And met the recovery limits defined in the current contract. . , ' :
If recovery limits were exceeded, the sample was re-extracted and re-analyzed. j
Yes_X__ No _ • i

IX. Field QC i
If Field Duplicates or Performance Check Compounds were identified, they met the RPD
or % recovery criteria for the project.

' Yes _ No _ NA_JC_ \
i

X. COMPOUND IDENTIFICATION i
A. All raw data chromatograms and data system printouts were evaluated for all detected
compounds and the identification is accurate. i
Yes _ No _ NA X !

™ ~ ^~~~~^~ - ' . . i

Not part of this task. .. i
i

B. Retention time limits or peak pattern identifications are met. j
Yes_X_ No _ NA _ ' ,' ' !

XI. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated. ;
Yes_X__ No _ NA _ " i '
Per the 10% review. ;

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems. '
Yes _ No _ NA_J£__ :
Not part of this task.

XII. OVERALL ASSESSMENT OF THE CASE i

The quality of the DRO data as qualified is considered fully acceptable and usable. !
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The quality of the Light Hydrocarbon data for SDG 208351 and 208570 has samples analyzed for
Light Hydrocarbons also. The Hold Times were not met for samples in these groups'. The samples
have been qualified as JH12, JH4 and JH1 for all targeted analytes. All samples were reported Non-
detect for all Light Hydrocarbon targeted analytes. It is possible for results obtained outside the hold
time requirements to give inaccuracte results, possibly false negatives. For this reason, such data
should not be used without some additional information that will allow some assessment of how
significant hold times for these analytes are. ; |

No MS/MSDs were provided for these: samples. No determination of matrix precision and
accuracy can be evaluated. " , . ,

The Light Hydrocarbons were required in the QAPP to be analyzed by the RSK-175 headspace
method. The laboratory has run a direct injection method taken from SW-846 Klethod 8000. The
laboratory has been notified that the next set of samples that require these analyses must be
analyzed by both methods and a comparison study reported in order to evaluate thejresults from
the two methods. : i
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QlANE
OHORT & ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
VOLATILE ORGANICS SW-846 METHOD 8260A

SDG. 208482, 208256, 208489, 208381

PROJECT : Ogden Rail Yard Forrester Group

LABORATORY: Severn Trent Laboratories, Houston, TX

SAMPLE MATRIX: Water

350 Indiana St Suite 415
\ Golden, CO 80401
Phone 303-271-9642

I Fax 303-2-78-0624

SAMPLING DATE (Month/Year): September, 2000

ANALYSES REQUESTED SW-846 82GOB

SAMPLE NO. See Attachment, 66 waters

DATA REVIEWER Sammy, John Huntington (Gateway Enterprises)

INITIALS/DATE

QA REVIEWER Diane Short and Associates Inc.

Telephone Logs included Yes_

Contractual Violations Yes

No X

No X

The EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 1994, SW-846 Method 8260B and the project ' Quality
Assurance Project Plan (QAPjP) have been referenced by the reviewer to
perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations
and their values, per the approval of the Project Manager and EPA-
approval. Per the Scope of Work, the review includes validation of all
QC forms referencing the above documents. Ten percent of the olata are
•further reviewed for the calculation algorithms and submitted
chromatograms and mass spectra as determined by the project manager.
General comments regarding the data/ analytical quality are part of the
review when raw data are submitted.
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low responding compounds were already qualified for the; initial
calibration behavior and were not additionally qualified. (Data are
considered to be rejected. It is possible false undetected values have
been reported. j

i
2. The percent difference (%D) limits of + 20% were met. I

Yes No X NA

A number of CCVs showed %D values outside the 20% limit specified in the
QAPP. When associated with detected targets, this has resulted in
qualfication as JC#, where # is the % drift observed. Nondetected
targets are not qualified for. this unless the drift is particularly
severe. In this group, no detected targets were associated with such
calibrations so no qualifiers have been applied. i

!
IV. GC/MS INSTRUMENT PERFORMANCE CHECK ;

The BFB performance check was injected once at the beginning of
each 12-hour period and relative abundance criteria for the ions
were met.
Yes X No NA

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits
criteria and the Retention times were within the required windows.
Yes X No NA

Internal standards met recovery windows.

VI. SURROGATE |
Surrogate spikes were analyzed with every sample. ;

Yes X No '
i

And met the recovery limits defined in the current contract!
Yes No_x_ 'i

One sample on SDG 208482, and two samples gave high recoveries! on SDG
208381. Positive detections were qualified as JS#, where # is the %
recovery observed.

Other surrogate outliers were due to dilution and did not result in
qualification. I

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE \
A. Matrix spike (MS) and matrix spike duplicates (MSD) were
analyzed for every analysis performed and for every 20 samples or
for every matrix whichever is more frequent.
Yes No__X_

There were no MS/MSD samples designated nor extra volume collected, nor
were MS/MSD sets provided. Precision and accuracy for these ,sample
matrices cannot be determined. '
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B. The MS and MSD percent recoveries were within the limits
defined in the contract. >
Yes _ No _ NA _X_ i

C. The MSD relative percent differences (RPD) were within the
defined contract limits .
Yes No NAX

VIII. LABORATORY CONTROL SAMPLE
A. A Laboratory Control Sample (LCS) was analyzed for every
analysis performed and for every 20 samples. j
Yes X No _ I

The LCS was 'spiked with all targets, and recoveries were reported for
all targets. LCS duplicates were also run.

B. The LCS percent recoveries were within the limits defined in
the contract (the MS limits are used as a reference or laboratory-
specific limits for this matrix are defined) . ;
Yes . _ No _ X _ i

For the majority of targets the LCS recoveries were well within the
limits. In the few cases where deviations occurred, positive results
have been qualified as JL# for recoveries above the upper i control
limits, and all results qualified as JL# for recoveries below the lower
control limit .

IX. BLANKS |
A. Method Blanks were analyzed at the required frequency and for
each matrix and analysis. <
Yes_X _ No _ '

B. Blank contamination was found in the Method Blank. (

Yes _ No_x__ !

A few method blanks showed methylene chloride contamination at levels at
or below the reporting limit. The associated samples were qualified as
UB# for this analyte. The data are fully usable'1 as non-detectes'.

i

C. If Field Blanks were identified, no blank contamination' was
found.
Yes _ X _ No _ i

X. FIELD QC
If Field duplicates or Performance Check Compounds were
identified, they met the RPD or % recovery criteria 'for the
project.
Yes X No
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Yes No X NA I
i

A number of targets gave low response factors consistently in the
initial calibrations. '

Compounds affected include isobutyl alcohol, 1,4-dioxane, 2-butanone,
acrolein, and DBCP. Among these, isobutyl alcohol and 1,1-dioxane gave
the lowest response, with response factors of 0.004 or less. j

Compounds having response factors below 0.05 are qualified as RC#, where
# is the value of the response factor observed in the associated initial
calibration. Such target results may potentially result in false
negatives due to poor response in the analysis. Data are considered to
be rejected.

i

These analytes appear in some cases seem to be recovered normally in the
LCS and LCS duplicates associated with these calibrations indicating
acceptable quantitation at mid-range concentrations. However, the data
should not be considered as usable without further review.

I
2a. The relative standard deviation (RSD) for the five point
calibration was within the 30% limit for the CCCs. [
Yes X No . NA i

2b. The relative standard deviation (RSD) for the five point
calibration was within the 30% limit for all other compounds or a
linear curve was used. • j
Yes No_x__ NA

The laboratory has chosen to use a regression curve when the %RSD is
greater than 15%. In most cases, a linear curve has been used,1 but in
some a second-order curve has been used. The second order curve
requires that 6 points be run (SW-846 and AFCEE), and this has also been
done. i

i
In several instances, the r2 value falls below 0.995. No Positive
detections from such results were observed, hence no qualifiers have
been issued for these deviations.

3. The 12 hour system Performance Check was performed as
required in SW-846. ;
Yes X No NA '.

B. Continuing Calibration
I. The RRF 50 standard was analyzed for each analysis at the
required frequency and the QC criteria were met. !
Yes No__x__ NA

i

The continuing calibration showed the same compounds failing to achieve
the minimum response as did the initial calibrations. In all cases, the
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I. DELIVERAELES |
A. All deliverables were present as specified in the Statement of
Work (SOW), SW-846, or in the project contract. I
Yes No X '

Normally, for CLP-type data packages, the sample reports and blank
reports are provided in the front of the package. If this were;done, it
would make review of these data much easier. ;

The laboratory has not used the contract control windows for surrogates
or LCS recoveries. The QC evaluation has been performed manually.
A Case Narrative was not received for SDG 208482.

B. Chain of Custody Documentation was complete and accurate, and
samples were received in good condition and at the ! correct
temperature and preservation.
Yes X No '

i

SDG 208482 was received with some samples at a temperature of 1.6 deg C,
slightly outside the range of 4 +/- 2. This should not be a problem as
long as containers were not compromised. The indication is that!no such
problem was observed. \

i

The laboratory has used shortened versions of the sample identification
on the chain of custody. A translation table is provided in t:he Case
Narrative area which clarifies the identities of the samples. j

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete
for all requested analyses. \
Yes X No )

B. Holding Times ;
1. The contract holding times were met for all analyses (Time
of sample receipt to time of analysis (VGA) or extraction and
from extraction to analysis). ' i
Yes__X__ No

2. The Clean Water Act (40 CFR 136) holding times were met for all
analyses (From time of sample collection). '
Yes X No

III. INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration ;

1. The Response (RF) and Relative Response Factors (RRF) and
average RRF for all compounds for all analyses met the contract
criteria.
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Is SDG 208482, field blanks showed methylene chloride contamination
below the reporting limit. These results were used to qualify
associated samples as UB# for this analyte when it was detected.

XI. SYSTEM PERFORMANCE ;
A. The RICs, chromatograms, tunes and general system performance
were acceptable for all instruments and analytical systems.
Yes X No NA •

B. The suggested EQL's for the sample matrices in this 1 set
were met :

Yes No X NA _ - !

i
This project includes "screening level" concentrations, which;are
the goals for reporting limits. All the reporting limits : for
water samples were at least as low as the screening level limits.

For soil samples, acrylonitrile, 1,2-dibromo-3-chloropropane, 'and
vinyl chloride had screening limits that were below the reporting
limits provided by the laboratory. The laboratory has verified
that "J" values will be reported for compounds if they 'are
detected.

i
Given the nature of the compounds for which the limits were inot
met, it is unlikely that the laboratory could have achieved lower
limits for these targets. The screening level may inot
realistically be achievable in soil for these compounds using ;the
requested method. '

i
XII. TCL COMPOUNDS I

A. The identification is accurate and all retention times/ library
spectra and reconstructed ion chromatograms (RIC) were evaluated
for all detected compounds ,
Yes X_ No NA !

t
Per the 10% review. Several compounds were identified in .samples.
Chromatography was acceptable, and mass spectra met criteria for proper
identification of targets.

B. Quantitation was checked to determine the accuracy of
calculations for representative compounds in each internal
standards quantitation set.
Yes__X_ No NA

i
Per the 10% review. Manual calculations were performed on Detected
targets and on surrogates, which reproduced the reported values.

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification
criteria. i
Yes No NA X !
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No tics reported. {
i

XIV. OVERALL ASSESSMENT OF THE CASE . I
I

Data are fully usable after consideration of qualifiers. i

A summary of the findings follows. ' i
i

• DELIVERABLES
i

Normally, for CLP-type data packages, the sample reports and blank
reports are provided in the front of the package. If this wereidone, it
would make review of these data much easier. !

>
The laboratory has not used the contract control windows for surrogates
or LCS recoveries. This review has been performed manually. '
A Case Narrative was not received for SDG 408482. •

• CHAIN OF CUSTODY
i

SDG 208482 was received with some samples at a temperature of 1.6 deg C,
slightly outside the range of 4 +/- 2. This should not be a problem as
long as containers were not compromised. The indication is that no such
problem was observed. '

The laboratory has used shortened versions of the sample identification
on the chain of custody. A translation table is provided in the Case
Narrative area which clarifies the identities of the samples. j

• CALIBRATIONS

A number of targets gave low response factors consistently j in the
initial calibrations. j

i
Compounds affected include isobutyl alcohol, 1,4-dioxane, 2-butanone,
acrolein, and DBCP. Among these, isobutyl alcohol and 1,4-dioxa'ne gave
the lowest response, with response factors of 0.004 or less. \

Compounds having response factors below 0.05 are qualified as RC#, where
# is the value of the response factor observed in the associated initial
calibration. Such target results may potentially result in false
negatives due to poor response in the analysis. Data are considered to
be rejected.

These analytes appear in some cases seem to be recovered normally, in the
LCS and LCS duplicates associated with these calibrations indicating
acceptable quantitation at mid-range concentrations. .However, the data
should not be considered as usable without further review. '
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A number of CCVs showed %D values outside the 20% limit specified in the
QAPP. When associated with detected targets, this has resulted in
qualfication as JC#, where # is the % drift observed. Nondetected
targets are not qualified for this unless the drift is particularly
severe. In this group, no detected targets were associated with such
calibrations so no qualifiers have been applied. i

!

• SURROGATES |

One sample on SDG 208482, and two samples gave high recoveries on SDG
208381. Positive detections were qualified as JS#, where # is the %
recovery observed.

\ !

I

Other surrogate outliers were due to dilution and did not result in
qualification. • ;'

i

• LABORATORY CONTROL SPIKES

For the majority of targets the LCS recoveries were well within the
limits. In the few cases where deviations occurred, positive1 results
have been qualified as JL# for recoveries above the upper j control
limits, and all results qualified as JL# for recoveries below the lower
control limit. i

• METHOD BLANKS

A few method blanks showed methylene chloride contamination at levels at
or below the reporting limit. The associated samples were qualified as
UB# for this analyte. The data are fully usable as non-detectes

• FIELD QC

Is SDG 208482, field blanks showed methylene chloride contamination
below the reporting limit. These results were used to 'qualify
associated samples as UB# for this analyte when it was detected, J
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QlANE
\bHORT & ASSOCIATES, INC.

350 Indiana St Suite 415

ORGANIC DATA QUALITY REVIEW REPORT i Golden- C0 80401

SEMIVOLATILE ORGANICS SW-846 METHOD 8270C Pflone 303-271-9642
! Fax 303-278-0624
I

SDG. 208482, 208256, 208489, 208381 - '
i

PROJECT : Ogden Rail Yard

LABORATORY: Severn Trent Laboratories, Houston, TX

SAMPLE MATRIX: Soil, Water, TCLP

SAMPLING DATE (Month/Year): Sept. 2000

ANALYSES REQUESTED SW-846 8270B

SAMPLE NO. See Attachment 58 Waters

DATA REVIEWER Sammy, John Huntington

QA REVIEWERDiane Short & Associates, Inc INITIALS/DATE

Telephone Logs included Yes No_A_ j

Contractual Violations Yes No_X
i

The EPA Contract Laboratory Program National Functional Guidelines for
Organic Review, 1994, SW-846 Method 8270B and the project• Quality
Assurance Project Plan (QAPjP) have been referenced by the reviewer to
perform this data validation review. The EPA qualifiers have been
expanded to include a descriptor code and value to define QC violations
and their values, per the approval of the Project Manager and EPA-
approval. Per the Scope of Work, the review includes validation of all
QC forms referencing the above documents. Ten percent of the ciata are
further reviewed for the calculation algorithms and submitted
chromatograms and mass spectra as determined by the project manager.
General comments regarding the data/ analytical -.quality are part of the
review when raw data are submitted. '
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I. DELIVERABLES
A. All deliverables were present as specified in the Statement of
Work (SOW), SW-846, or in the project contract. '
Yes No X . '

Normally, for CLP-type data packages, the sample reports end blank
reports are provided in the front of the package. If this were done, it
would make review of these data much easier. '

The laboratory has not used the contract control windows for surrogates
or LCS recoveries. The QC evaluation has been manually performed.

No Case Narrative was provided for SDG 208482. '

B. Chain of Custody Documentation was complete and accurate, and
samples were received at the correct temperature and preservation.
Yes X No ' !

SDG 208482 was received with some samples at a temperature of 1.6 deg C,
slighlty outside the range of 4 +/- 2. This should not be a problem as
long as containers were not compromised. The indication is that no such
problem was observed.

i
The laboratory has used shortened versions of the sample identification
on the chain of custody. A translation table is provided in • the Case
Narrative area which clarifies the .identities of the samples. j

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and1 complete
for all requested analyses. ;
Yes No X

A report form I was not provided for sample 38MW3 in SDG 208482'; nor was
any raw data provided for it. The sample 'is listed but was not
analyzed.

i

B. Holding Times
1. The contract holding times were met for all analyses '(Time of
sample receipt to time of extraction and from extraction to
analysis).

. Yes X No

2. The Clean Water Act (40 CFR 136) holding times were met for all
analyses (From time of sample collection).
Yes_X_ No i

i
l

OGSVuoo i



III. INSTRUMENT CALIBRATION - GC/MS '
A. Initial Calibration i
1. The Response (RF) and Relative Response Factors (RRF) and
average RRF for all compounds f or' all analyses met the i contract
criteria. •
Yes__X_ No NA ,

|

2a. The relative standard deviation (RSD) for the five point
calibration was within the 30% limit for the CCCs. j
Yes__X__ No NA ,

i
2b. The relative standard deviation ' (RSD) for the five point
calibration was within the 30% limit for all other compounds or a
linear curve was used. !
Yes_X__ No NA ' i

The laboratory has chosen to use linear or non-linear regression curves
when the %RSD exceeds 15. This ̂ has been done for several targets and
criteria have been met. !

3. The 12 hour system Performance Check was performed las
required in SW-846. i
Yes X No NA ;

B. Continuing Calibration ;
1. The RRF 50 standard was analyzed for each analysis i at the
required frequency and the QC criteria were met. J
Yes X No NA i

i
2. The percent difference (%D) limits of + 20% were met. (

Yes No X_ NA !
Several of the targets had %D limits that exceeded the 20%
requirement. Positive detections associated with such cases are
qualified as JC#, where # is the %D observed. There is a possible
variability to values qualified JC due to variability in the
calibration factors.

1

IV. GC/MS INSTRUMENT PERFORMANCE CHECK -. j
The DFTPP performance check was injected once at the beginning of
each 12-hour period and relative abundance criteria for the ions
were met.
Yes_X No NA

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper and -50% lower limits
criteria and the Retention times were within the required windows. .
Yes .No X NA

All internal standards were recovered high for samples 36MW2, 22AMW2,
FBB, FBC, FBD, FEE, FBH, and 38MW2, in LGN 208482. :
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These results are all qualified as JI#, where # has been chosen as the
internal standard with the highest deviation. All internal) standards
were recovered at well over 200%, with some as high as 450%. '

Since surrogate recoveries for these samples did not show severely
repressed recoveries, it is unclear what has occurred. It appears that
the laboratory spiked at the correct levels and concentrated the extract
subsequently. This would result in data that are probably accurate
since the relative amounts of internal standard to analyte' would be
normal. There is no Case Narrative and so if the laboratory', discussed
this, the discussion is not available. i

i
VI. SURROGATE

Surrogate spikes were analyzed with every sample. \
Yes X No i

And met the recovery limits defined in the current contract
Yes No__x__ i

i
Several surrogates were recovered out of limits, or were diluted out.
If compounds were detected associated with high recoveries, ; detected
data are qualified as JS#, where # is the recovery observed';. Samples
showing low recoveries are qualified as JS#. Samples with surrogates
diluted out are not qualified. High recoveries could indicate high bias
and low recoveries could indicate low bias to the data due to matrix
effects. One surrogate is allowed to be out in each fraction before
qualification is applied. i

VII. MATRIX SPIKE/MATRIX SPIKE DUPLICATE !
A. Matrix spike (MS) and matrix spike duplicates (MSD) were
analyzed for every analysis performed and for every 20 samples or
for every matrix whichever is more frequent. ;
Yes No X I

No sample was designated for MS/MSD and no extra volume was collected.
Only a method blank spike and method blank spike duplicate were
performed. These are not used since they appear to be redundant!with LCS
results, and provide no useful information about sample, matrix. '

i

B. The MS and MSD percent recoveries were within the limits
defined in the contract. • |
Yes No NA__X__ ;

C. The MSD relative percent differences (RPD) were within the
defined contract limits. ,
Yes No NA X . !

D. The MS/MSD was a client sample. i
Yes No NA X_ !

i

VIII. LABORATORY CONTROL SAMPLE ,
|
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I
A. A Laboratory Control Samples (LCS) was analyzed for every
analysis performed and for every 20 samples. j
Yes _JX No !

i
B. The LCS percent recoveries were within the limits defined in
the contract (the MS limits are used as a reference or laboratory-
specific limits for this matrix are defined). ;

Yes No X :
!

The recoveries were severely repressed, at around 0-4%, for all.analytes
in several samples reported in SDG 208482 and in SDG 208489. All
targets for these samples are qualified as RL<10, indicating yery poor
recoveries. For detected analyes, the results are qualified as JL#,
where # is the recovery in the LCS observed for that analye. The
laboratory did not provide any explanations, but simply pointed lout that
the LCS did not meet criteria. ••

i
The laboratory re-extracted all of these samples out of holding' timeand
with acceptable LCS recoveries. Results for these re-extracted .analyses
are qualified as JH#, where # is the number of days past the. holding
time. These data could be biased low for the lower molecular weight
compounds most subject to degradation. j

IX. BLANKS
A. Method Blanks were analyzed at the required frequency and for
each matrix and analysis. !

Yes_X No , ;

B. Blank contamination was found in the Method Blank.
Yes X No '

Some method blanks showed detections of phthalate esters below the
reporting limit. I

Positive detections of phthalate esters in samples associated with these
method blanks have been qualified as UB#, where # is the associated
blank level, unless the sample level is 10X that in the blank or; higher'.
Data are fully usable as undetected values. J

C. If Field Blanks were identified, no blank contamination ; was
found. ',
Yes No X_

Field blanks appear to be those samples designated as RB or FB. These
appear to occasionally have low levels of detected targets/ including
phthalate esters and PAH targets. There is no way provided to
associated them with samples, so they have not been used for further
sample qualification.

X. FIELD QC
If Field duplicates or Performance Check Compounds were
identified, they met the RPD or % recovery criteria for the
project. |
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Yes No NA X :
!

There is no qualification or direct QC defined for these samples.
Laboratory QC guidelines have, been applied. These have been met.

i

Field duplicates have not been identified, or if identified, t'he sample
with which they are associated is not clear. I

i
XI. SYSTEM PERFORMANCE !

A. The RICs, chromatograms, tunes and general system performance
were acceptable for all instruments and analytical systems.
Yes X No NA ]
Per the 10% check. \

B. The suggested EQL's for the sample matrices in this '.set
were met >
Yes No X_ NA

We have provided a list of targets for which the laboratory quantitation
limits are above the screening levels. These appear to have;remained
the same. The laboratory has verified that 'J' values would be1reported
at the low levels if compounds were present. i

i

XII. TCL COMPOUNDS j
A. The identification is accurate and all retention times; library
spectra and reconstructed ion chromatograms (RIG) were evaluated
for all detected compounds !
Yes X_ No NA j

Per the 10% review. Spectral matches were good. The laboratory has
correctly identified detected compounds.

B. Quantitation was checked to determine the accuracy of
calculations for representative compounds in each
standards quantitation set.
Yes X No NA

internal

Per the 10% review. Manual calculations were performed on [detected
surrogates and targets, which reproduced the reported values.

XIII. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification
criteria. . '
Yes No NA X

No TICs reported. |

XIV. OVERALL ASSESSMENT OF THE CASE
I

• DELTVERABLES !

Normally, for CLP-type data packages, the sample reports arid blank
reports are provided in the front of the package. If this were done, it
would make review of these data much easier. ;

1
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The laboratory has not used the contract control windows for surrogates
or LCS recoveries. Data have been evaluated manually.

I
No Case Narrative was provided for SDG 208482.' '

• CHAIN OF CUSTODY

SDG 208482 was received with some samples at a temperature of li6 deg C,
slightly outside the range of 4 +/- 2. This should not be a problem as
long as containers were not compromised. The indication is that no such
problem was observed. ;

i

The laboratory has used shortened versions of the sample identification
on the chain of custody. A translation table is provided in the Case
Narrative area which clarifies the identities of the samples. '

I
• ANALYTICAL REPORT FORMS '',i

A report form I was not provided for sample 38MW3 in SDG 208482,; nor was
any raw data provided for it. !

* |
• CONTINUING CALIBRATIONS

Several of the targets had %D limits that exceeded the 20%
requirement. Positive detections associated with such cases are
qualified as JC#, where # is the %D observed. There is a possible
variability to values qualified JC due to variability in the
calibration factors. i

• INTERNAL STANDARD AREAS '

All internal standards were recovered high for samples 36MW2, i22AMW2,
FBB, FBC, FBD, FBE, FBH, and 38MW2, in LGN 208482. •

These results are all qualified as JI#, where # has been chosen as the
internal standard with the highest deviation. All internal standards
were recovered at well over 200%, with some as high as 450%. '•

Since surrogate recoveries for these samples did not show severely
repressed recoveries, it is unclear what has occurred. It appears that
the laboratory spiked at the correct levels and concentrated the 'extract
subsequently. This would result in data that are probably accurate
since the relative amounts of internal standard to analyte would be
normal. There is no Case Narrative and so if the laboratory discussed
this the discussion is not available.
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• SURROGATES !

Several surrogates were recovered out of limits, or were diluted out.
If compounds were detected associated with high recoveries, ^detected
data are qualifie'd as JS#, where # is the recovery observed.; Samples
showing low recoveries are qualified as JS#. Samples with surrogates
diluted out are not qualified. High recoveries could indicate High bias
and low recoveries could indicate low bias to the data due to matrix
effects. One surrogate is allowed to be out in each fraction before
qualification is applied. i

I

I

• LABORATORY CONTROL SAMPLES '

The recoveries were severely repressed, at around 0-4%, for all analytes
in several samples reported in SDG 208482 and in SDG 208489. All
targets for these samples are qualified as RIX10, indicating very poor
recoveries. For detected analytes, the results are qualified [as JL#,
where # is the recovery in the LCS observed for that analyte. The
laboratory did not provide any explanations, but simply pointed out that
the LCS did not meet criteria. :

i
The laboratory re-extracted all of these samples out of holding time and
with acceptable LCS recoveries. Results for frhese re-extracted analyses
are qualified as JH#, where # is the number of days past the ; holding
time. These data could be biased low for compounds most susceptible to
degradation.

i
• METHOD BLANKS

Some method blanks showed detections of phthalate esters below the
reporting limit. '

Positive detections of phthalate esters in samples associated with these
method blanks have been qualified as UB#, where # is the associated
blank level, unless the sample level is 10X that in the blank or higher.
Data are fully usable as undetected values. " i

• MATRIX SPIKES

Only a method blank spike and method blank spike duplicate was
performed. These are not used since they appear to be redundant with LCS
results, and provide no useful information about sample matrix.

• FIELD QC !

Field blanks appear to be those samples designated as RB or FB. These
appear to occasionally have low levels of detected targets, including

t
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phthalate esters and PAH targets. There is no way provided to
associated them with samples, so . they have not been used for further
sample qualification. ;

I

Field duplicates have not been identified, or if identified, the sample
with which they are associated is not clear. I
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DIANE
& ASSOCIATES, INC.

ORGANIC DATA QUALIFY REVIEW REPORT
SEMVOLATILE ORGANICS SW-846 METHOD 8270C

350 Indiana St Suite 415
'Golden, CO 8040]

Phone 303-271-9642

}Fax 303-278-0624

SPG. 209044 fP AHX 2090 18 (PAH). 209375.209832. 210261 3

PROJECT : Ogden Rail Yard

LABORATORY: Severn Trent Laboratories. Houston. TX

SAMPLE MATRIX: Soil & Water _

SAMPLING DATE (Month/Year): 10/2000.11/2000

ANALYSES REQUESTED SW-846 8270B

SAMPLE NO. 26 soils. 18 water

DATA REVIEWER Mark R. Haves. Richard Kulp

PARE VIEWER Diane Short & Associates. Inc INITIALS/DATE
. .

Telephone Logs included Yes No_X__

Contractual Violations Yes No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic .Review, 1994,
SW-846 Method 8260B and the project Quality Assurance Project Plan (QAPjP) have been referenced
by the reviewer to perform this data validation review. The EPA qualifiers have been expanded to
include a descriptor code and value to define QC violations and their values, per the approval of the
Project Manager and EPA-approval. Per the Scope of Work, the review includes validation; of all QC
forms referencing the above documents. Ten percent of the data are further reviewed for the
calculation algorithms and submitted chromatograms and mass spectra as determined by the project
manager. General comments regarding the data/ analytical quality are part of the review when raw
data are submitted.
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L DELIVERABLES
A. All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the
project contract.
Yes__X_ No

All documentation was correct and accounted for. ii

B. Chain of Custody Documentation was complete and accurate, and samples were received at the
correct temperature and preservation. I
Yes__X_ No j

j

It is noted Sample Kit R/W 1582 containing 24 samples was received at 0.3 degrees C, guide lines
stipulate 2-6 degrees C. The affected samples are not qualified; it is not believed the lower temperature
affected the samples. •

IL ANALYTICAL REPORT FORMS !
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes X No j

B. Holding Times i
1 . The contract holding times were met for all analyses (Time of sample receipt to time of extraction
and from extraction to analysis). j
Yes_X_ No _ i

I
• i

2. The Clean Water Act (40 CFR 136) holding times were met for all analyses (From time of sample
collection). J
Y e s X No

INSTRUMENT CALIBRATION - GC/MS
A. Initial Calibration •• !
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds for
all analyses met the contract criteria. I
Yes_X_ No _ NA _

2a. The relative standard deviation (RSD) for the five-point calibration was within the 30%' limit for the
CCCs. !
Yes_X_ No _ NA

2b. The relative standard deviation (RSD) for the five-point calibration was within the 30% limit for all
other compounds or a linear curve was used. ;

Yes X No NA !j
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3. The 12-hour system Performance Check was performed as required in SW-846. j
Yes_X_No NA ' i
This is the LCS. |

B. Continuing Calibration ',
1. The RRF 50 standard was analyzed for each analysis at the required frequency and the :QC criteria
were met.
Yes X No NA !i I

2. The percent difference (%D) limits of ± 20% were met. j
Yes_X__ No NA . '
For all detected compounds. !

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The DFTPP performance check was injected once at the beginning of each 12-hour period and relative
abundance criteria for the ions were met. !
Yes_X_ No NA '

V. INTERNAL STANDARDS '
The Internal Standards met the 100% upper and -50% lower limits criteria and the Retention times
were within the required windows. '
Yes No_X__ NA j

i
Samples ORSW09, ORSW09MS, ORSW09MSD AND RBB have been reported with internal
standard areas greater than 100% above acceptable criteria. The samples are reported with non-detect
of all target analytes. The laboratory has been contacted to verify the double spiking of the samples
since the ISs are out of limits by 2x for all samples on just one day (10/9/00). As expected when the IS
spike is high due to spiking error, the surrogate recoveries are all in the 40 - 50% range - or 'about half
of the expected values. The quality control samples are reported with percent recoveries within
acceptable criteria windows. The raw data and chromatograms have been scrutinized for possible false
negative results. It is believed by this reviewer, the excessive internal standard areas do not adversely
affect the reported results. One of these samples is a water rinse blank and no matrix effect is expected.
The QA manager has concurred and no qualifiers have been added to these samples.

IS's were slightly low for the diluted sample MPZ145DL. Only the compounds that exceeded the
linear range in the original analysis are used from this run and no data are affected. '

VI. SURROGATE
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Surrogate spikes were analyzed with every sample. And met the recovery limits defined in; the current
contract. '
Yes_X_ No _ !
All criteria have been met per method requirements. Reduced surrogate recoveries were observed in
SDG 210261. No qualification has been made where 1 acid and 1 base/neutral were i out or the
surrogates were diluted below levels of practical quantitation. |

i

VH. MATRIX SPIKE/MATRIX SPIKE DUPLICATE !
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis j performed
and for every 20 samples or for every matrix whichever is more frequent. i
Yes _X_ No _

i

The MS/MSD for SDG 209044 are reported from another sample set not associated with client
Forrester Group. ,

B. The MS and MSD percent recoveries were within the limits defined in the contract. !
Yes _ No_X__ !
The matrix spike and matrix spike duplicate for set 210261 water sample PW1 is reported with 1,2,4-
trichlorobenzene at 37% which is below acceptable recovery limits. Data for just this sample and
compound are qualified JS37 and a slight low bias may be present to the data.

The MSD for set 209686 sample 6FP165 had pyrene recovered at 0%. The MS was acceptable. The
positive detect has been qualified JSO and there could be a low bias to the reported result. '•

i

C. The MSD relative percent differences (RPD) were within the defined contract limits. i
Yes _ No_X__ i
RPDs are high for pyrene and acenaphthene in SDG 209686 and slightly high for phenol in '209832.
The 209832 MSD is not a client sample Data are not qualified for RPD alone.

LABORATORY CONTROL SAMPLE
A. A Laboratory Control Samples (LCS) was analyzed for every analysis performed and for i every 20
samples.
Yes_X _ No _ !

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are used as
a reference or laboratory-specific limits for this matrix are defined). ;

Yes _ No_X_

The water Laboratory Control Sample result for SDG 210261 has di-n-octylphthalate reported at
130%. Sample results are non-detect for this analyte no qualification has been made.
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The soil Laboratory Control Sample form I for SDG 210261 is flagged "E" by the laboratory. This is
believed to be an inadvertent flag entered by the new LEVIS; the spike is 10X the reporting limit and
within the instrument calibrated limits. Data have been checked and are accurate and acceptable.

DC. BLANKS \
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes

B. Blank contamination was found in the Method Blank.
Yes_X_ No _

i
The water Method Blank results for SDG 210261 indicates low level phthalate contamination.
The associated samples have been qualified UB#, where # is the associated blank results.
Phthalate: diethyl (UB.75), di-n-butyl(UB.35), bis(2-ethylhexyl) (UB.14) \

I

C. If Field Blanks were identified, no blank contamination was found. 1
Yes _ No _NA X j
There were no identified field blanks. i

X. FIELD QC
If Field duplicates or Performance Check Compounds were identified, they met the! RPD or %
recovery criteria for the project. '
Yes No NA X !

XL SYSTEM PERFORMANCE |
A. The RICs, chromatograrns, tunes and general system performance were acceptable for all
instruments and analytical systems.
Yes_JC_ No NA !

Per the 10% check. i

i
B. The suggested EQL's for the sample matrices in this set were met
Yes__No_X_NA
Samples have been diluted (or smaller gram volume of sample used for the extraction) and EQLs are
not met for a number of samples. The laboratory has not been required to perform any clean-up
although the method recommends the use of GPC when there is significant matrix interference as with
these samples. Per the November laboratory audit, the lab is evaluating several clean-up, methods to
be applied to all future samples. The water EQLs are not fully reflected in the undetected values. It is
evident by the reported T low level values that the lab is reporting results for these water samples down
to the low levels.
The reviewer has examined the results and determined that high levels of requested compounds have
necessitated dilution with the following notations. i

i

SKOGSV1200



AOI34M; All the soil PAH samples in 209018 and 209044- the dilution may be excessive. Data were
reported as T indicating over-dilution. False undetected results may have been reported. \

XH. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion
chromatograms (RIC) were evaluated for all detected compounds ;
Yes X_ No NA

Per the 10% review. Spectral matches were good. The laboratory has correctly identified detected
compounds. j

B. Quantitation was checked to determine the accuracy of calculations for representative compounds in
each internal standards quantitation set. ;
Yes_X_ No NA !
Per the 10% review. One sample, PW4 has been qualified JC102 for naphthalene due to a 2%
exceedence of the linear range. There is latitude of about a 10% to the top of the linear range and the
data are not considered to be affected.

I

XIEL TENTATIVELY IDENTIFIED COMPOUNDS i
TICs were properly identified and met the library identification criteria. :
Yes No NA_X_ j

i

No TICs reported. j

XIV. OVERALL ASSESSMENT OF THE CASE I
1

Internal Standards: j
Samples ORSW09, ORSW09MS, ORSW09MSD AND RBB have been reported with internal
standard areas greater than 100% above acceptable criteria. The samples are reported withinon-detect
of all target analytes. The laboratory has been contacted to verify the double spiking of the samples
since the ISs are out of limits by 2x for all samples on just one day (10/9/00). As expected when the IS
spike is high due to spiking error, the surrogate recoveries are all in the 40 - 50% range - or about half
of the expected values. The quality control samples are reported with percent recoveries within
acceptable criteria windows. The raw data and chromatograms have been scrutinized for possible false
negative results. It is believed by this reviewer, the excessive internal standard areas do not adversely
affect the reported results. One of these samples is a water rinse blank and no matrix effect is expected.
The QA manager has concurred and no qualifiers have been added to these samples.

IS's were slightly low for the diluted sample MPZ145DL. Only the compounds that exceeded the
linear range in the original analysis are used from this run and no data are affected. i

i
LCS Recoveries: ;
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The water Laboratory Control Sample result for SDG 210261 has di-n-octylphthalate I reported at
130%. Sample results are non-detect for this analyte no qualification has been made. ,

Matrix Spike/Matrix Spike Duplicate: i
i
i

The matrix spike and matrix spike duplicate for set 210261 water sample PW1 is reported;with 1,2,4-
trichlorobenzene at 37% which is below acceptable recovery limits. Data for just this sample and
compound are qualified JS37 and a slight low bias may be present to the data.

[

The MSD for set 209686 sample 6FP165 had pyrene recovered at 0%. The MS was acceptable.
The positive detect has been qualified JSO and there could be a low bias to the reported jresult.

i

Method Blanks: ' |ii
!

The water Method Blank results for SDG 210261 indicates phthalate contamination. The
associated samples have been qualified UB#, where # is the associated blank results. j
Phthalate: diethyl (UB.75), di-n-butyl (UB.35), bis(2-ethylhexyl) (UB.14) '

i
Detection Limits . i

i

Sample PW4 results for naphthalene are flagged "E" by the laboratory and qualified JC102.
The result is 2 percent above the instrument calibration. There is latitude of about a 10% to the
top of the linear range and the data are not considered to be affected . !

1

The soil sample results for SDG 209018 are reported with raised detection limits due to the amount of
sample extracted. Where 30 grams of sample is normally extracted, 10 grams were used. Only 15 g
were used for the 209044 and 209375 samples. ;

Samples have been diluted (or smaller gram volume of sample used for the extraction) and 'EQLs are
not met for a number of samples. The laboratory has not been required to perform any clean-up
although the method recommends the use of GPC when there is significant matrix interference as with
these samples. Per the November laboratory audit, the lab is evaluating several clean-up methods to
be applied to all future samples. The water EQLs are not fully reflected in the undetected values. It is
evident by the reported T low level values that the lab is reporting results for these water samples down
to the low levels.
The reviewer has examined the results and determined that high levels of requested compounds have
necessitated dilution with the following notations. • \
AOI34M; All the soil PAH samples in 209018 and 209044- the dilution may be excessive. Data were
reported as 'J indicating over-dilution. False undetected results may have been reported. |
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DIANE
&HORT & ASSOCIATES, INC.

ORGANIC DATA QUALITY REVIEW REPORT
Polychlorinated Biphenyls (PCB) by SW 846/ 8082

350 Indiana St Suite 415
I Golden, CO 80401

Rhone 303-271-9642
' Fax 303-278-0624

SDG NO: 209018. 209044. 209686.209832. 210261

PROJECT: Oeden UT site. UPRR. Forrester Group

LABORATORY: Severn Trent Laboratories. Houston TX

SAMPLE MATRIX: 33 soil, (includes re-analyses). 2 water

SAMPLING DATE (Month/Year) 10/2000. 11/2000

ANALYSES REQUESTED: SW846 Method 8082

SAMPLE NO. See attached sample report forms

DATA RE VIEWER: Mark Hayes. R. Kulp INITIALS/DATE: Ql&

OA REVIEWER: Diane Short & Associates. Inc.

Telephone Logs included

Contractual Violations

Yes_

Yes

No X-i——

No X

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1994
(SOP), the EPA SW 846 Methods for Evaluating Solid Waste, Physical/ Chemical Methods Third
Edition, (SW-846) 1990 and the project QAPjP have been referenced by the reviewer to perform
this data validation review. The EPA qualifiers have been expanded to include a descriptor code
and value to define QC violations and their values, per the approval of the Project Manager. The
review has been tasked for review of all QC for all samples. General comments regarding the
data/analytical quality are part of the review when raw data are submitted. Per the Forrester project
manager, review of chromatograms and detection limits and re-analyses have been performed for these
samples. 1
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I. DELIVERABLES j
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the
project contract. '

X No ' i

II. ANALYTICAL REPORT FORMS !
The Analytical Report or Data Sheets are present and complete for all requested analyses.
Yes_JC_ No |

III. HOLDING TIMES !
A. The contract holding times were met for all analyses (Time of sample receipt to time of
extraction and from extraction to analysis) |
Yes No_X_ ;
See note below. •

i
B. The Clean Water Act (40 CFR 136) holding times were met for all analyses (From time of
sample collection). !
Yes No X \
Initial extraction and analysis hold times were met for all samples. After analysis of initial
extractions the client requested re-extraction and analysis or additional acid clean-jup of the
current extracts. The re-analyzed samples for 209044 are qualified as JH# where # represents the
number of days beyond acceptable hold time. The client requested the re-extractions and holding
times are not considered to affect PCBs given their chemical stability. The samples for 209018
were also re-extracted 13 days beyond contractual agreements at the client's request. The
samples are not qualified given the reasons above. i

C. All chains of custody are complete and samples were received in proper condition, at the correct
temperature and preservation.
Yes_JC_No i

It is noted Sample Kit R/W 1582 containing 24 samples was received at 0.3 degrees C; [guidelines
stipulate 2-6 degrees C. The affected samples are not qualified; it is not believed the lower temperature
affected the samples.

IV. INSTRUMENT CALIBRATION (1C) AND CONTINUING CALIBRATION (CC)
VERIFICATION

A. The GC standards were analyzed at the required frequency every 72 hours at a minimum).
Yes_Jt__ No

All initial calibrations and continuing calibrations met criteria other than PCB 1254. PCB 1254
was detected and reported in sample ORSD11. The results are based on a single point calibration
for PCB 1254. Review of the chromatograms does not indicate a clear Aroclor pattern and the

i

OGPCB1200 2 ;



reviewer has not considered the one point calibration to be sufficient to identify this result. The
calibrated value is also greater than 10X the reported value. This sample has been flagged RC
and is not considered to be a valid result. !

i

B. The chromatographic resolution and separation criteria were met.
Yes No NA_X_ :
Not part of this task. !

}

C. The suggested columns were used and the EQL's were met. j
Yes No_X__ :
The EQLs were not met for the initial analysis on the 209044, 209018 sets due to lack of acid
and sulphur clean-up. The re-analyses were still high for several samples, but this appears to be
due to high concentrations of PCB in some of the samples. :

For SDG 210261, the lab had done the multiple acid and sulphur clean ups as required. That
clean up is evidenced in the chromatograms, although another suphur clean up might make a small
difference. When a sample is that dirty, there may be a limit to what is clean up and what is
detrimental to the integrity of the compounds of concern. Our review of the chromatograms
indicates that sample 15 , TPPCB1 does not have the appropriate retention times, nor peak
pattern to confirm PCBs. Sample 16, TPPCB2, is extremely dirty no matter how much you
clean it up. There are hundreds of small peaks, but the characteristic peak pattern for the
requested PCBs, in our evaluation, does not appear to be present. [

D. Calibration factors for ICV met the 20% RSD limit or the linear regression r > 0.99'5.
Yes No NA_X_ !
There was no reference to an ICV. Full 5 point calibrations were done each day. j

!

E. %D's for Continuing Calibration Factors and retention times (RT) were within limits.
Yes_X__ No , 1

V. BLANKS
A. Laboratory blanks
1. Laboratory blanks were analyzed for every sample set and for each matrix type or once in every
ten samples, whichever is more frequent. j
Yes X No

t
1

2. No blank contamination was found in the method blank. '
Yes_JC__ No .

3. Instrument blank analysis was performed following all samples that contained analytes at high
concentrations.
Yes No NA X

B. Field Blanks
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If field blanks were identified, no blank contamination was found. I
Yes _ No _ NA_X__ j
Two water rinse blanks were present in the 209018 and 209044 sets. No other rinse blanks were
present

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) j
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for
every analyses performed and for every 20 samples or for every matrix whichever is more
frequent. !
Y e s X

MS/MSD were performed on SDG 209044 for the initial extraction and analysis. The re-
extraction of 209044 MS/MSD is from another SDG not associated with the client. SDG 209018
and 209686 have client sample specified MS/MSD. The re-extraction of SDG 209018 has
MS/MSD from a client-associated sample. SDG 210261, 209892 MS/MSD results are from
another sample set not associated with the client. i

i
B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or
in the contract.
Yes _ No_JC_

The initial extraction and analysis for SDG 209044 has %R well within the control windows. The
re-extraction has %R higher than the control windows. This is possibly due to sulfuric acid
cleanup and re-concentration techniques, as well as dilution techniques performed for the
MS/MSD. These are not qualified since the QC sample is not from the Ogden site. (

SDG 209018 MS/MSD reported PCB 1260 high for the MS. Sample ORSD07 has been flagged
JS 129. There could be a very slight high bias to the data. The re-analyzed MS/MSD was
ORSD02RE. 1260 was recovered at 164% and data have been qualified JS164 to! indicate a
possible high bias to the diluted and acid-cleaned sample. '

i
The MS/MSD results for the re-extraction of SDG 209018 are from 10 X sample dilutions. The
results calculated are below accurate quantifiable levels. MS/MSD results for SDG 210261 are
from another sample set not associated with the client. These results are not qualified. ,

The MS/MSD from 209686 is sample MPZ145. Aroclor 1016 was recovered slightly low at 65%
(limit 70%). Data for this sample are qualified JS65 and it is possible a false undetected value
could have been reported. This is unlikely since low level T values are reported and there is no
indication that 1016 is present.

i

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory
limits.
Yes No X NA !
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The initial extraction and analysis for SDG 209044 has RPD well within the control windows.
The re-extraction has RPD higher than the control windows. These are not qualified due to
unassociated sample. The re-extraction of SDG 209018 reports MS/MSD RPD outside of
control limits. This is possibly due to sulfuric acid cleanup and re-concentration techniques, as
well as dilution techniques performed for the MS/MSD. Data are not qualified for MSD alone.

i
VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD) ;
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every analysis
performed and for every 20 samples or for every matrix whichever is more frequent. '
Yes_X__ No iI

i

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the
contract. |
Yes ; No__K i

i

The initial extraction and analysis for SDG's 209044, 209018 and 210261 has %R well
within the control windows. The re-extraction's of SDG's 209044 and 209018 has'%R
higher than the control windows. This is possibly due to sulfuric acid cleanup and re-
concentration techniques. These data are qualified as L# where # is the % recovered.
Data could be biased high as the recovery increases,

VIII. SURROGATE RECOVERY |
A. The Surrogate spike was analyzed with every sample. 1
Yes X No

t

B. And met the recovery limits defined in the current contract.
If recovery limits were exceeded, the sample was re-extracted and re-analyzed. '
Yes No_JC_ . . i
The initial analysis for SDG 209044 dated 10/12 and SDG 210261 dated 11/09 has all surrogate
recoveries well within the control windows. The re-extracted sample results for SDG 209044
dated 10/31, are reported with surrogate recoveries outside control windows. The recoveries are
confirmed high by second column confirmation. These are an indication of possible sample
effects. With high recoveries indicating possible high bias and low bias for low recoveries.

SUMMARY OF SURROGATE QUALIFIERS

Sample

PCBLCSS1
ORSD14RE

TCMX

148
157

DCB

163
191

QUALIFIER

None
JS191

Analysis results for the initial extraction of SDG 209018 reports one and or two surrogates
reported high for samples ORSD01, ORSD02, ORSD03, ORSD04, ORSD06, JORSD07,
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ORSD09 and DUPA. Analysis results for the re-extraction for samples ORSD02 anji ORSD05
are also reported with one and or two surrogates high. The results are due toj extraction
concentration and analytical dilutions performed on the samples. Samples reported as "D" due to
surrogate values diluted below quantitation limits. No qualification has been made for reported
samples. i

i

IX. Field QC
If Field Duplicates or Performance Check Compounds were identified, they met the RPD
or % recovery criteria for the project.
Yes No NA X

X. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated for al detected
compounds and the identification is accurate.
Yes X No NA I

B. Retention time limits or peak pattern identifications are met. '
Yes_X_ No NA
This was done for the re-analyses. There was too much interference to be able to determine peak
patterns in the extracts that had not been acid washed.

I

XI. COMPOUND QUANTITATION AND REPORTED CRQLS
A. Raw data examination verified that all sample results were correctly calculated. |
Yes_X No NA '•
Per the 10% review. . !

i

B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems. '
Yes l No NA_X__ ;
Not part of this task. !

XII. OVERALL ASSESSMENT OF THE CASE < j

The quality of the data as qualified is considered fully acceptable and usable.

Calibrations

All initial calibrations and continuing calibrations met criteria other than PCB 1254. PCB1254
was detected and reported in sample ORSD11 extracted 10/12. The results are based on a single
point calibration for PCB 1254 and the peak pattern was not sufficient to confirm 1254. The
calibrated value is greater than lOXs the reported value. This sample has been flagged RC and
not considered to be valid results. i

i
i

Matrix Spikes
i
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The initial extraction and analysis for SDG 209044 has %R well within the control windows. The
re-extraction has %R higher than the control windows. This is possibly due to sulfuric acid
cleanup and re-concentration techniques, as well as dilution techniques performed for the
MS/MSD. These are not qualified since the QC sample is not from the Ogden site. !

SDG 209018 MS/MSD reported PCB 1260 high for the MS. Sample ORSD07 has been flagged
JS 129. There could be a very slight high bias to the data. The re-analyzed MS/MSD was
ORSD02RE. 1260 was recovered at 164% and data have been qualified JS164 to indicate a
possible high bias to the diluted and acid-cleaned sample. ;

The MS/MSD results for the re-extraction of SDG 209018 are from 10 X sample dilutions. The
results calculated are below accurate quantifiable levels. MS/MSD results for SDG 210261 are
from another sample set not associated with the client. These results are not qualified, i

i
The MS/MSD from 209686 is sample MPZ145. Aroclor 1016 was recovered slightly low at 65%
(limit 70%). Data for this sample are qualified JS65 and it is possible a false'undetected value
could have been reported. This is unlikely since low level T values are reported and 'there is no
indication that 1016 is present.

Surrogates ;
The initial analysis for SDG 209044 dated 10/12 and SDG 210261 dated 11/09 has all surrogate
recoveries well within the control windows. The re-extracted sample results for SDG 209044
dated 10/31, are reported with surrogate recoveries outside control windows. The recoveries are
confirmed high by second column confirmation. These are an indication of possible sample
effects. With high recoveries indicating possible high bias and low bias for low recoveries.

SUMMARY OF SURROGATE QUALIFIERS !

Sample
PCBLCSS1
ORSD14RE

TCMX
148
157

DCB
163
191

QUALIFIER
None
JS191

Analysis results for the initial extraction of SDG 209018 reports one and or two surrogates
reported high for samples ORSD01, ORSD02, ORSD03, ORSD04, ORSD06, ORSD07,
ORSD09 and DUPA. Analysis results for the re-extraction for samples ORSD02 and ORSD05
are also reported with one and or two surrogates high. The results are due to extraction
concentration and analytical dilutions performed on the samples. Samples reported as "D" due to
surrogate values diluted below quantitation limits. No qualification has been made for reported
samples.
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ORGANIC DATA QUALITY REVIEW REPORT ,
Volatile Aromatic Compounds (BTEX), Gasoline Range Organic Compounds (GRO) and

Polychlorinated Biphenyls (PCB) by SW 8467 8021B,8015B (MOD) and 8082

SDGNO: 209924 and 211502

PROJECT: Qgden UT site. UPRR. Forrester Group

LABORATORY: Severn Trent Laboratories. Houston TX

SAMPLE MATRIX: soil

SAMPLING DATE (Month/Year) BTEX/GRO 10/00 and PCB 11/00

NO. OF SAMPLES 11 soil

ANALYSES REQUESTED: SW846 Methods 8021B. 801 SB (MOD) and 8082

DATA REVIEWER: Mark Haves INITIALS/DATE:

QA REVIEWER: Diane Short & Associates. Inc.

Telephone Logs included Yes No X '
i

Contractual Violations Yes No X ;

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1994
(SOP), the EPA SW 846 Methods for Evaluating Solid Waste, PhysicaV Chemical Methods Third
Edition, (SW-846) 1990 and the project QAPjP have been referenced by the reviewer to perform
this data validation review. The EPA qualifiers have been expanded to include a descriptor code
and value to define QC violations and their values, per the approval of the Project Manager. The
review has been tasked for review of all QC for all samples. General comments regarding the
data/analytical quality are part of the review when raw data are submitted. '

OGGC0101



I. DELIVERABLES i
All deliverables were present as specified in the Statement of Work (SOW), SW-846, or in the
project contract. ;
Yes_J^__ No _ |

i

II. ANALYTICAL REPORT FORMS 1
The Analytical Report or Data Sheets are present and complete for all requested analyses
Yes_X__ No _

III. HOLDING TIMES
A. The contract holding times were met for all analyses (Time of sample receipt o time of
extraction and from extraction to analysis) >
Yes_X _ No _ I

B. The Clean Water Act (40 CFR 136) holding times were met for all analyses (From time of
sample collection). t
Yes_X__ No _ |

C. All chains of custody are complete and samples were received in proper condition, at the correct
temperature and preservation. !
Yes_JC_No _ |

IV. INSTRUMENT CALIBRATION (1C) AND CONTINUING CALIBRATION (CC)
VERIFICATION |

i
A. The GC standards were analyzed at the required frequency every 72 hours at a minimum).

No !

B. The chromatographic resolution and separation criteria were met. i
Yes x No _ !
Per the 10% check j

C. The suggested columns were used and the EQL's were met. '
Yes X No _ !

D. Calibration factors for ICAL met the 20% RSD limit or the linear regression r > 0.995.
Yes _ No X
Aroclor 1260 was out of the 20% RSD limit for 2 calibrations but no 1260 was reported for these
analyses and the calibration factors were acceptable so no qualification is applied.

E. %D's for Continuing Calibration Factors and retention times (RT) were within limits. ,
Yes No X
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PCB Continuing Calibrations bracketing all samples are within method criteria windows. The
Continuing Calibrations bracketing the Laboratory Control Blank and Blank Spike are j outside the
windows at a higher response. The Blank is non-detect for all aroclors and the LCS is within
criteria limits. No qualification has been made; it is believed the control samples are not affected at
significant levels. !

i
V. BLANKS I
A. Laboratory blanks j
1 . Laboratory blanks were analyzed for every sample set and for each matrix type or once in every
ten samples, whichever is more frequent. j
YesJC __ No _ j

I

2. No blank contamination was found in the method blank. '
Yes _ No X i

i

The GRO Method Blank has contamination levels below the PQL at 400 ug/kg. The reported data
are less than 5x blank x 20 (the dilution factor) and are qualified UB8000. Data are fully usable as
undetected values.

i

3. Instrument blank analysis was performed following all samples that contained analytes'at high
concentrations. i
Yes_X__ • No _ NA _ i

B. Field Blanks
If field blanks were identified, no blank contamination was found.
Yes _ No _ NA X
Field blanks were not identified.

|

VI. MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) '
A. Matrix spike (MS) and matrix duplicate or matrix spike duplicate (MSD) were analyzed for
every analyses performed and for every 20 samples or for every matrix whichever is more frequent.
Yes X No _ . i

The BTEX MS/MSD performed is from another SDG not associated with the client. The GRO
MS/MSD are performed on the clients sample. The PCB MS/MSD are client specified samples.

B. The MS and MSD percent recoveries (%R) were within the limits defined by the laboratory or
in the contract.
Yes

The BTEX MS/MSD report low recovery values. This is possibly due to matrix effects within the
samples nature. The sample foams when extracted or purged. No qualification has been made
because the QC sample is not an Ogden sample.
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I
The GRO MS has low recovery while the MSD is within control limits. This is possibly due to
sample contaminant concentration. The data have been qualified JS52. It is possible there is a
slight low bias to the reported result. \

The PCB %R values are higher than the specified criteria windows. This is possibly due to sulfuric
acid cleanup and re-concentration techniques performed for the MS/MSD. These are not qualified
due to sample non-detect for aroclors. '

i

C. The MSD relative percent differences (RPD) were within the defined contract or laboratory
limits.
Yes No_X NA

The BTEX MS/MSD RPDs are within criteria windows. i
i

The GRO MS/MSD RPD values are out of criteria windows at 32% RPD. Because the sample is
already qualified JS for spike recovery, the sample is further qualified JD32 for RPD ito indicate
that the sample matrix may be inhomogeneous. , . j

The PCB RPD values are higher than the specified criteria windows. This is possibly due to
sulfuric acid cleanup and re-concentration techniques performed for the MS/MSD. These are not
qualified due to sample non-detect for aroclors. i

i

VII. LABORATORY CONTROL SAMPLE AND DUPLICATE (LCS/LCSD)
A. Laboratory Control Sample (LCS) and LCS duplicate were analyzed for every anafysis
performed and for every 20 samples or for every matrix whichever is more frequent. i
Yes X No i

i

B. The LCS percent recovery (%R) are within the limits defined by the laboratory or in the
contract. I
Yes_X___ No |

i

VIII. SURROGATE RECOVERY . |
A. The Surrogate spike was analyzed with every sample.
Yes X No ;

B. And met the recovery limits defined in the current contract. !
If recovery limits were exceeded, the sample was re-extracted and re-analyzed.
Yes No X j

I

The BTEX Surrogate recoveries are reported from primary and secondary columns. The sample
results for Ethyl benzene and the Xylenes are from primary column detection. The Benzene and the
Toluene results are from secondary column detection. Alpha-Trifluorotoluene and
Bromofluorobenzene are used for method surrogates. The secondary column Trifluorotoluene
value has been associated with the Benzene and Toluene results and is qualified JS67. This could

i
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indicate possible sample effects with low biased results. The primary column Bromofluorobenzene
has been associated with the results for Ethyl benzene and Xylenes; the surrogate is within criteria
windows. The sample was not re-analyzed. No qualification has been made.

The GRO Surrogates have been diluted out due to sample extraction and dilution procedures. No
qualification has been made.

The PCB Surrogate recovery values are reported high for most samples. This is poss bly due to
sulfuric acid cleanup and re-concentration techniques performed. Sample PB-2 is the only
sample with a target aroclor detected and is qualified JS190. Reported values could be biased high
due to matrix effects.

i
i

IX. Field QC i j
If Field Duplicates or Performance Check Compounds were identified, they met the RPD or
% recovery criteria for the project. j
Yes No NA X

i
i

X. COMPOUND IDENTIFICATION
A. All raw data chromatograms and data system printouts were evaluated, for all detected
compounds and the identification is accurate. '
Yes_X__ No NA j

i
B. Retention time limits or peak pattern identifications are met. j
Yes_X__ No NA

1

XI. COMPOUND QUANTITATION AND REPORTED CRQLS |
A. Raw data examination verified that all sample results were correctly calculated. i
Yes_X No NA j
Per the 10% review. i

i

I
B. The chromatograms and general system performance were acceptable for all instruments and
analytical systems. . '
Yes No NA X
Not part of this task.

i

XII. OVERALL ASSESSMENT OF THE CASE
i

The quality of the data as qualified is considered fully acceptable and usable. |
I
i

Method Blanks i
The GRO Method Blank has contamination levels below the PQL at 400 J ug/kg. The reported
data are less than 5x blank x 20 (the dilution factor) and are qualified UB8000. Data are fully
usable as undetected values. '
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Matrix Spikes

The GRO MS has low recovery while the MSD is within control limits. This is possibly due to
sample contaminant concentration. The data has been qualified JS52. i

The GRO MS/MSD RPD values are out of criteria windows at 32% RPD. Because the sample is
already qualified JS for spike recovery, the sample is further qualified JD32 for RPD1 to indicate
that the sample matrix may be inhomogeneous. :

i

Surrogates

The BTEX Surrogate recoveries are reported from primary and secondary columns. The sample
results for Ethyl benzene and the Xylenes are from primary column detection. The Benzene and the
Toluene results are from secondary column detection. Alpha-Trifluorotoluene and
Bromofluorobenzene are used for method surrogates. The secondary column Trifluorotoluene
value has been associated with the Benzene and Toluene results and is qualified JS67. This could
indicate possible sample effects with low biased results. The primary column Bromofluorobenzene
has been associated with the results for Ethyl benzene and Xylenes; the surrogate is within criteria
windows. The sample was not re-analyzed. No qualification has been made. !

j
The GRO Surrogates have been diluted out due to sample extraction and dilution procedures. No
qualification has been made. i

i
The PCB Surrogate recovery values are reported high for most samples. This is possibly due to
sulfuric acid cleanup and re-concentration techniques performed. Sample PB-2 is the only
sample with a target aroclor detected and is qualified JS190. Data could be biased high due to
matrix effects.

Samples . i
I

The sample MW16A-12 submitted for BTEX and GRO analysis is reported from ; methanol
extraction and secondary dilution requirements. i

The samples submitted for Aroclor analysis were extracted per the method and required sulfuric
acid cleanup techniques prior to analysis. ;
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ORGANIC DATA QUALITY REVIEW REPORT |
VOLATILE & SEMIVOLATILE ORGANICS SW-846 METHODS 8260C & 8270C

SPG. 211502 and 211917

PROJECT : Ogden UT Site. Union Pacific Rail Road. Forrester Group

LABORATORY: Severn Trent Laboratories. Houston. TX

SAMPLE MATRIX: Soil

SAMPLING DATE (Month/Year): 10/00 & 11/00

ANALYSES REQUESTED: SW-846 8260C & 827QC

SAMPLE NO. 15 soils

DATA REVIEWER Mark R. Haves

OA REVIEWER Diane Short & Associates. Inc INITIALS/DATE

Telephone Logs included Yes No_X_

Contractual Violations Yes No X ',

The EPA Contract Laboratory Program National Functional Guidelines for Organic Review, 1994,
SW-846 and the project Quality Assurance Project Plan (QAPjP) have been referenced by the
reviewer to perform this data validation review. The EPA qualifiers have been expanded, to include
a descriptor code and value to define QC violations and their values, per the approval of the Project
Manager and EPA-approval. Per the Scope of Work, the review includes validation of all QC
forms referencing the above documents. Ten percent of the data are further reviewed for the
calculation algorithms, submitted chromatograms, and mass spectra as determined by the project
manager. General comments regarding the data/ analytical quality are part of the review when raw
data are submitted.
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I. DELIVERABLES !
A. All deliverables were present as specified in the Statement of Work (SOW), SW-8^6, or in the
project contract. •
Yes__X_ No_ :

i
B. Chain of Custody Documentation was complete and accurate, and samples were received at the
correct temperature and preservation. j
Yes X No

II. ANALYTICAL REPORT FORMS
A. The Analytical Report or Data Sheets are present and complete for all requested analyses.

No

B. Holding Times !
1. The contract holding times were met for all analyses (Time of sample receipt to time of \
extraction and from extraction to analysis). ',
Yes No_X__ i

i
Per client request, samples in SDG 211917 were extracted 65 days after sample receipjt to obtain
lower detection limit requirements for semi-volatiles PAH compounds.

i

2. The Clean Water Act (40 CFR 136) holding times were met for all analyses (From time of
sample collection).
Yes No X \

I
I

Per client request, samples in SDG 211917 were extracted 66 days after sample collection to obtain
lower detection limit requirements for semi-volatiles PAH compounds. Data have been qualified
JH59 to indicate the exceedence of the EPA holding times. These are stable compounds, they were
kept cold and the reviewer expects minimal impact on the data. ;

III. INSTRUMENT CALIBRATION - GC/MS '
A. Initial Calibration
1. The Response (RF) and Relative Response Factors (RRF) and average RRF for all compounds
for all analyses met the contract criteria. i
Yes No_X_NA j

Volatiles: Target compound 1,4-Dioxane RRF is less than 0.05 in initial calibrations, the samples
have been qualified RC#, where # represents the RRF value. False undetected values could have
been reported. The LCS recoveries are acceptable indicating that mid-level concentrations of the
compound can be detected. |
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Semi-volatiles: Target compound Aniline r2 value is less than 0.995 in 1 1/13/00 initial ;calibration.
The samples have no aniline reported and no qualification is required because the response factors
were acceptable for compound detection. i

i
2a. The relative standard deviation (RSD) for the five point calibration was within the 30% limit for
the CCCs. |
Yes_X__ No _ NA _ ;

i

2b. The relative standard deviation (RSD) for the five point calibration was within the 30% limit for
all other compounds or a linear curve was used. •
Yes_X_ No _ NA _ ;

i
The laboratory has chosen to use linear or non-linear regression curves when the %RSD exceeds
15. This has been done for several targets and criteria have been met. ;

3. The 1 2 hour system Performance Check was performed as required in SW-846. •
Yes_X_No _ NA _ ;

I

B. Continuing Calibration {
1. The RRF 50 standard was analyzed for each analysis at the required frequency and the QC
criteria were met. i

No NA i

2. The percent difference (%D) limits of + 20% were met. i
Yes _ No_X_ NA _ i

i

Several of the targets had %D limits that exceeded the 20% requirement. No positive
detections were reported and no qualification has been applied because the response factors
were acceptable.

i i

IV. GC/MS INSTRUMENT PERFORMANCE CHECK
The BFB and DFTPP performance checks are injected once at the beginning of each 12-hour period
and relative abundance criteria for the ions were met.
Yes X No _ NA _

V. INTERNAL STANDARDS
The Internal Standards met the 100% upper, -50% lower limits criteria, and the Retention times
were within the required windows.
Yes _ No_X _ NA _ ;

SDG 211502 semi-volatile internal standards were recovered high in samples analyzed 12/5/00.
The samples are PB-1, PB-2, PB-3, PB-4, PB-15, PB-10 and PB-1 1. The MS/MSD for sample PB-
11 analyzed 12/5/00 did not reproduce this anomaly. Samples PB-1, PB-2, PB-10 and PB-

i
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11MS/MSD were reanalyzed 12/8/00 with all internal standard criteria met. All samples exhibiting
internal standard criteria failure have been qualified JI#, where '# is the percent internal standard
recovered. A specific bias cannot be determined without a more thorough examination of the
chromatograms. Surrogates were acceptable and the impact on the data is expected to be minimal,
especially for the undetected compounds. !

VI. SURROGATE
Surrogate spikes were analyzed with every sample. i
Yes X No ;

And met the recovery limits defined in the current contract I
Yes No_X_ i

i
Several surrogates were recovered out of limits, or were diluted out. If compounds were detected
associated with high recoveries, detected data are qualified as JS#, where # is the recovery
observed. Samples showing low recoveries are qualified as JS#. Reanalyzes were conducted by the
laboratory when appropriate. Samples with surrogates diluted out are not qualified. High
recoveries could indicate high bias and low recoveries could indicate low bias to the data due to
matrix effects. One surrogate is allowed to be out in each fraction before qualification'is applied.
The following qualification has been applied.
PBS JS 145, all detected compounds !

i

VH. MATRIX SPIKE/MATRIX SPIKE DUPLICATE
A. Matrix spike (MS) and matrix spike duplicates (MSD) were analyzed for every analysis
performed and for every 20 samples or for every matrix whichever is more frequent. |
Yes X No !

B. The MS and MSD percent recoveries were within the limits defined in the contract. \
Yes No_X_ i

i
i

Volatile: MS/MSD met method requirements. '

Semi-Volatile: SDG 211917 MSD results for pyrene are 166 %recovery. The parent sample
ORSD10, has been qualified JS166. SDG 211502 PB-11 MS/MSD have Pentachlbrophenol
%recovery low at 1% and 29%. Because the LCS is also low for this compound in some analyses,
the reviewer has qualified the data RSI and false undetected values may have been reported.

i

C. The MSD relative percent differences (RPD) were within the defined contract limits.
Yes No X

Volatile MS/MSD met method requirements. ;
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Semi-Volatile: SDG 211917 MSD RPD for sample ORSD10 is 54 for pyrene. Th& sample has
been qualified JD54 for pyrene. The RPD represent possible sample inhomogeneiry. j

VIII. LABORATORY CONTROL SAMPLE
A. A Laboratory Control Samples (LCS) was analyzed for every analysis performed arid for every
20 samples. :
Yes X No ;

B. The LCS percent recoveries were within the limits defined in the contract (the MS limits are
used as a reference or laboratory-specific limits for this matrix are defined). :

Yes No_X_ i

Volatiles: The soil LCS and the methanol extraction LCS for SDG 211502 has several analytes
above the criteria windows. In those cases, there were no associated detections in samples,
qualifiers were not added.

Semi-Volatiles: The soil LCS for extraction dates 12/4/00 and 12/6/00 have Dibeiiz(a,h)anthracene
out high and Pentachlorophenol out low respectively. The associated samples have been qualified
JS142 for Dibenz(a,h)anthracene when detected. Pentachlorophenol has been qualified JL7 in all
associated samples. It is possible false undetected values have been reported for PCP due to poor
method recovery.

i

i

EX. BLANKS \
A. Method Blanks were analyzed at the required frequency and for each matrix and analysis.
Yes X No i

i

B. Blank contamination was found in the Method Blank. !
Yes_X_ No !

v. !

Volatiles: Methylene chloride and Bromomethane were detected below the reporting limit in
volatile method blanks. The associated samples have been qualified UB#, where # is uie amount
detected. Dilution factors have been applied where necessary. . ;

Semi-volatiles: bis-(2-ethylhexyl)phthalate was detected in the 12/8 blank. Affected data are
qualified UB37 to reflect the reported contamination. ;
UB data are fully usable as undetected values. i

i

C. If Field Blanks were identified, no blank contamination was found. i
Yes No NA X

Field Blanks were not identified.

X. FIELD QC
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I
1
i

i

If Field duplicates or Performance Check Compounds were identified, they met thej RPD or %
recovery criteria for the project. i
Yes_X__ No NA_X_ j

i

Field QC was not identified. i
i

XI. SYSTEM PERFORMANCE I
A. The RICs, chromatograms, tunes and general system performance were acceptable for all
instruments and analytical systems. i
Yes X No NA i

t
!

Per the 10% check. i
i

B. The suggested EQL's for the sample matrices in this set were met.
Yes No X_NA ' j
The re-analyzed PAH data met the required detection limits. 'J1 values were reported well
below the reporting limits. 1

XH. TCL COMPOUNDS
A. The identification is accurate and all retention times, library spectra and reconstructed ion
chromatograms (RIC) were evaluated for all detected compounds j
Yes X_ No NA !

!
Per the 10% review. Spectral matches were good. The laboratory has correctly identified detected
compounds.

B. Quantitation was checked to determine the accuracy of calculations for representative
compounds in each internal standards quantitation set. j
Yes_X_ No NA !

Per the 10% review. Manual calculations were performed on detected surrogates and targets, which
reproduced the reported values. . i

XHI. TENTATIVELY IDENTIFIED COMPOUNDS
TICs were properly identified and met the library identification criteria.
Yes No NA X

No TICs reported.

XTV. OVERALL ASSESSMENT OF THE CASE

The quality of the data as qualified is considered fully acceptable and usable.
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Holding Times: I
Per client request, samples in SDG 211917 were extracted 66 days after sample collection to obtain
lower detection limit requirements for semi-volatiles PAH compounds. Data have been qualified
JH59 to indicate the exceedence of the EPA holding times. These are stable compounds, they were
kept cold and the reviewer expects minimal impact on the data.

Calibrations: i
]

Volatiles: Target compound 1,4-Dioxane RRF is less than 0.05 in initial calibrations, the samples
have been qualified RC#, where # represents the RRF value. False undetected values! could have
been reported. The LCS recoveries are acceptable indicating that mid-level concentrations of the
compound can be detected. i

i
Internal Standards: ]

SDG 211502 semi-volatile internal standards were recovered high in samples analyzed 12/5/00.
The samples are PB-1, PB-2, PB-3, PB-4, PB-15, PB-10 and PB-11. The MS/MSD for sample PB-
11 analyzed 12/5/00 did not reproduce this anomaly. Samples PB-1, PB-2, PB-10 and PB-
11 MS/MSD were reanalyzed 12/8/00 with all internal standard criteria met. All samples exhibiting
internal standard criteria failure have been qualified JI#, where # is the percent internal standard
recovered. . A specific bias cannot be determined without a more thorough examination of the
chromatograms. Surrogates were acceptable and the impact on the data is expected to b|e minimal,
especially for the undetected compounds. •

Surrogates:

Several surrogates were recovered out of limits, or were diluted out. If compounds were detected
associated with high recoveries, detected data are qualified as JS#, where # is the recovery
observed. Samples showing low recoveries are qualified as JS#. Reanalyses were conducted by the
laboratory when appropriate. Samples with surrogates diluted out are not qualified. High
recoveries could indicate high bias and low recoveries could indicate low bias to the data due to
matrix effects. One surrogate is allowed to be out in each fraction before qualification is applied.

Only PBS required qualification of detected compounds as JS145. Data could be biased slightly
high due to matrix effects. '

Matrix Spikes:

Semi-Volatile: SDG 211917 MSD results for pyrene are 166 %recovery. The parent sample
ORSD10, has been qualified JS166. SDG 211502 PB-11 MS/MSD have Pentachlorophenol
%recovery low at 1 % and 29%. Because the LCS is also low for this compound in some analyses,
the reviewer has qualified the data RSI and false undetected values may have been reported.

i

j
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Semi-Volatile: SDG 211917 MSD RPD for sample ORSD10 is 54 for pyrene. The sample has
been qualified JD54 for pyrene. The RPD represent possible sample inhomogeneity. ;

LCS Recoveries: \

Volatiles: The soil LCS and the methanol extraction LCS for SDG 211502 has several analytes
above the criteria windows. In those cases, there were no associated detections iin samples,
qualifiers were not added. i

Semi-Volatiles: The soil LCS for extraction dates 12/4/00 and 12/6/00 have Dibenz(a,h)anthracene
out high and Pentachlorophenol out low respectively. The associated samples have been qualified
JS142 for Dibenz(a,h)anthracene when detected. Pentachlorophenol has been qualified JL7 in all
associated samples. It is possible false undetected values have been reported for PCP due to poor
method recovery. ':

i
Method Blanks: i

Volatiles: Methylene chloride and Bromomethane were detected below the reporting limit in
volatile method blanks. The associated samples have been qualified UB#, where # is the amount
detected. Dilution factors have been applied where necessary. \

Semi-volatiles: bis-(2-ethylhexyl)phthalate was detected in the 12/8 blank. Affecteid data are
qualified UB37 to reflect the reported contamination. '
UB data are fully usable as undetected values. !

i
Sample Narrative: j
Samples in SDG 211917 were re-analyses of samples originally run in SDG 209044. The re-
analyzed samples were prepared using a gel permeation clean up and run on the low level GC/MS
instrument i
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